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|. Heanb u 3a1a4u TUCHUIJIMHBI:

Ileab: MO3HAKOMHUTH CTYIEHTOB C TEOPETHYECKMMHM OCHOBAMU OMONOBPEKACHUH,
U3YYUTH SKOJIOTUYECKUN M TEXHUYECKHI MOHUTOPHHT OMOTIOBPEKIAIOIINX 0OBEKTOB.

3agaun:
- U3YYUTh HCTOYHHUKH ¢ YCIOBUSA BO3HUKHOBEHUS OWOMOBPESKICHUA PAa3TMYHBIX
MaTepHuaoB,
- 3HAKOMCTBO C METOJaMH MHKOJIOTHYCCKUX
IPaXTAHCKUX 00BEKTOB M MAMIATHUKOB apXUTEKTYPHI,
- 3HAKOMCTBO C METOJIaMU M CPEJICTBAMHU 3aIIUTHl MAaTEPUAJIOB, 3JaHUN U COOPYKEHUU OT
OMOMOBPEKICHUH.

HCCJICIOBAaHNN  OMOMOBPEKICHUIA

1. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuebnas mucummumaa bl1.B.13  «buomoBpekICHUS» OTHOCHTCS
dbopmMHpyeMoii yuaCTHUKaMU 00pa30BaTeIbHBIX OTHOIIECHUM.

2.2. Jlns w3y4deHUs MAaHHOW y4eOHOW IMCUUIUIMHBI HEOOXOIMMBI 3HAHHS, yYMEHUS |
HaBbIKM, (OpMHUpPYEMble  IPEIIIECTBYIOIUMH  JUCLHMIUIMHAMU:  «MukpoOuonorus u
BHUpYCOJOTHA», «bnoxumusn», «botaHuka.

2.3. IlepeueHp mocneAyOMMX y4eOHBIX JAUCLUIUINH, Ul KOTOPBIX HEOOXOIUMbI 3HAHMS,
YMEHUSI U HaBBIKH, (popMUpyeMble NaHHON y4eOHOH IMCHUIUIMHOW: MpPAaKTUKA MO MPOdUITO
npodeCCHOHATIBHON JeSITeIbHOCTH (IIPOU3BOACTBEHHAs MPAKTHKA), MPEAJUINIOMHAs MIPaKTHKa,

B ToM ynciie HUP u Beimonuenne BKP.

K YacTH,

I1l.  TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUS

JUCIHUIIVINHBI

[Ipouecc wm3ydyeHMs] AUCUMIUIMHBI HampaBieH Ha (HOPMHUPOBAHHE  CIIEAYIOIINUX
komnereHIMi B coorBercTBUU ¢ PI'OC BO u OIl BO no janHOMYy HanpaBi€HHIO MOATOTOBKH
06.03.01 «buonorus», npopuins «MUKpOOHOTOTUA»:

[1IK-1: cnocoOeH wucnosnb30BaTh 0a30Bble TEOPETUUYECKHE 3HAHUS O pPa3HOOOpa3uu
MUKpPOOPTraHU3MOB, HUX CTPOEHUH, (QHU3NOJIOTUH, MeTaboIn3Me, TEHETHKE, CHCTEMAaTHKe,
0COOEHHOCTSIX PACHPOCTPAHEHUsI B pa3IMUYHBIX Cpelax OOMTaHUs, POIM B DKOCHUCTEMax M
O6uocdepe npu pereHnn npopUIbHBIX HAYIHO-UCCIEA0BATEIbCKUX 3a/a4.

[1K-2: cnocoGeH mnpUMEHSATh METObl BBIACICHHS, KYyJIbTHMBUPOBAHUS, OMNHMCAHUS U
UACHTU(DUKAIIMY ~ MHUKPOOPTaHU3MOB, HCIOJIb30BaTh HABBIKM PAOOTBI C  COBPEMEHHO
anmaparypoil B 1abOpaTOpPHBIX M MPOM3BOJCTBEHHBIX YCIOBHSX, OpPraHHW30BaTh pabdoTy B
MUKpPOOHOJIOTUYECKUH TaOOPaTOpUM B COOTBETCTBHM C TPeOOBAaHUSMU 0€30MAaCHOCTU U OXPAHBI
TpyHa.

ITepedyenb MiIaHMPyeMbIX Pe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN i

Komnerenuus NuaukaTopbl KOMIETEHIHI PesyabTaThl 00y4eHHs
1IK-1 WK rx 1. 3HaTh: Ba)KHEWILINE TPYIIIbI
Croco0eH HCMoib30BatTh | Mcnomb3yer 3HaHUS O | MUKPOOPTaHU3MOB — BO30yauTEnei
0asoBble  3HAHHS O | pa3HOOOpa3Mu OMOTIOBPEKIECHUA;  OMOJOTMYECKHE
pasHooOpa3uu MHUKPOOPraHU3MOB, ux | OCOOCHHOCTH MHUKPOMHIICTOB u
MHKPOOPTaHU3MOB, WX | CTPOCHUH, dbuzmoorHH, baxTepuii, BbI3bIBAIOIINX
CTpoeHHH, (PHU3MOTIOTHH, | METa0OTU3ME, reHeTHKe, | OMOTMOBPEKICHHUS, OCHOBHbBIC
MeTaboau3Me, IeHETHKE, | CHCTEMAaTHKe, JKOJIoruu i | SAKOHOMECPHOCTHM B BO3HMKHOBECHWM
CUCTEMATHUKE, pemieHust MpoUIbHBIX HayyHo- | ¥ 3alIHTC OT OHOTOBPEXKICHHI;
0COOCHHOCTSIX HCCIIeI0BATENbCKUX u | YMeTh: HcHonb30BaTh TEOPETUYECKHE
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pacrpocTpaHeHUs B | IPOM3BOACTBEHHBIX 3a/a4. 3HaHUS B 00JacTé OMOMOBPEXKACHUI
Ppa3IMYHBIX cpenax IS perieHus IKOJIOTHYECKUX
oburaHus, poid B npooeM.
3IKOCUCTEMAX u Bmaners: TepMHHOHOFHGﬁ,
6rochepe Npu pereHun WCTIOJIb3YEeMOH B OHOTIOBPEKICHHH.
HpO(bI/IJ'II)HI)IX HAy4YHO- H,ZZK TIK 1.2 3HaTh: OCHOBHBIC METOOUYCCKHEC
HUCCIEN0BATEIBCKUX [Ipumenser MCTOAUYCCKHUEC | TOAXO/bI, HUCIIOJIb3YyCMBIC B
3aj1a4. IMOJAXO0Jbl  1JIS pa3pa60TKH 1 | OMONOBPEKACHUH.
IIPOBEACHUSI HAy4YHOI'0 VYMeTh: HCIOIb30BaTh Ha IMPAaKTUKE
SKCIIEPUMEHTA. METOMYECKHE IpUEMBI 1o
MIPOBEICHUIO HAyYHOTO
JKCIEPUMEHTA.
Bnagers: HOPMAaTUBHOM
JOKyYMEHTaluel M METOJUYECKUMHU
PEKOMEHJalUSIMU o
NPEIOTBPALICHUIO OHOKOPPO3UU U
MeTo1aMu O0pHOBI C HEll.
HIK k13 3HaThb: OCHOBHBIE MPUHIUTIBI
PaGoraer co CIIeLMaIbHOM | HTHPOPMAIIMOHHO-TIOUCKOBBIX CHUCTEM,
METOJMYECKONH  JINTEPATypOii, | IPUEMBI  pabOThl ¢ HAYYHOH WU
pedepupyer HaydHBIE TPY/bI, | METOIUYECKOM JUTEPATYPBI B 001acTH
COCTAaBJISET Hay4HbIE OHOMOBPEKICHHS.
AHAJINTHYECKHE 0O30PBL. YMeTb: OCYIIECTBIIATh IOUCK HAYYHOU
JUTEPATypsl MO TEME HCCIIEeJOBaHUS,
ee pedepupoBaHue, u3NAratb M
KPUTUYCCKHU AHAJIM3UPOBATH
MOJTy4aeMyro HH()OPMAIIHIO.
BJIaI[CTI)Z HaBbIKaMH HaAIIMCAHUA U
odopmiieHust pedepaToB, MOATOTOBKH
JIOKJIAJIOB u MaTepHasoB K
Mpe3eHTAlMsIM TI0  OIpEeeNICHHBIM
TEMaM.
TIK-2 HIIK 5g22 3HaTh: o01Ime MEXaHU3MBI
criocobeH npuMeHsTh | OcyliecTBaseT 0TOOp MpoO il | OMOMOBPEKIECHUIA, MIPUYUHBI
METO/IbI BBIJICJICHUS, | MUKPOOHOJIOTHUECKHIX OMOTIOBPEKICHUM.
KYJIbTUBUPOBAHUS, HCCIIEIOBAHU; omnpeiensier | YMETb: TPOBOAUTH OTOOp MHpod s
OIIUCaAHUuAI U | KOJIN4YEeCTBEHHBIU " MHKpO6HOHOFHHeCKOFO HCCIICO0BaHUA
UICHTH(DHUKAITIH KayeCTBEHHBIX cocrap | OCYWECTBIATh KOIMYECTBEHHBIH y4eT
MHKPOOPTaHU3MOB, MHKPOOPTaHU3MOB pasupix | MAKPOOPTaHH3IMOB,
UCIIOJIB30BaTh  HABBIKH | CyOCTPaTOB Bnaners: merTogamu mpaMoro ysera
paboTBl C COBPEMEHHOM MHUKPOOPTraHH3MOB.
arraparypoiu B 3HaThb: METOIHYECKHE NOJXO/IbI,
J1a00paTOPHBIX u HCIIOJIb3yeMbIe JUISt TIOMCKa,
MPOMU3BOJACTBEHHBIX WK rix23 BBIJICJICHUSI W OTOOpa  IITaMMOB
YCIIOBHUSIX, OpraHu3oBath | Mcrnonp3yer METO[bI | MMKPOOPIaHU3MOB-0HOIECTPYKTOPOB.
paboty B | BBIACJICHUA, KYJIbTUBHUPOBAHUS, Ymers: UCII0JIb30BaTh METOAbI
MHUKPOOHOJIOTHYECKHU I UeHTU(DUKAITIN BBINC/ICHNUA, KyJIbTHBUPOBAHHA H
naboparopuu B | MUKpOOpraHM3MOB U criocoGpr | WACHTHHKALMH  MUKPOOPraHH3MOB  —
COOTBETCTBUU C | X XpaHEHMUSI. OHOAECTPYKTOPOB.
TpeGOBaHMMY Bnagers:  mpuHOMIAMH ~ METOIOB
6e30MACHOCTH 1 OX WCCIICIOBAaHMSA,  HCIOJIb3yEMBIX B
paHsbl
OMOTIOBPEIKICHUN.

Tpyaa




IV. COAEP’) KAHUME U CTPYKTYPA JUCHUIIJINHBI

O0BbeM THCHMILIMHBI COCTABJIAET 2 3a4eTHBIX €IHHUIBI, 72 Jaca.
N3 HUX peanu3yeTcs ¢ UCTIOIb30BaHUEM JICKTPOHHOTO 00YUYCHHS U AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH 8 4acoB.

®opMa NPOMEKYTOUYHOM ATTECTAUM: 3a4ET.

4.1 Conepma}me AUCHUIIVIMHBI, CTPYKTYPUPOBAaHHO€ 110 TEMaM, ¢ YKa3aHUEM BUA0B yqeﬁm,lx 3aHSATHI M OTBEJIEHHOI0 HA HUX KOJHUYeCTBa

AKaJCMHYCCKHUX YaCOB

Ne | Pazmes nucUILIMHBI/ TEMa - Buner yaeOHO paboThI, ®opMa TeKylIero
n/ 9| BKJIKOYAS CAMOCTOATENIBHYIO paboTy 00y4aromuxcs, | KOHTPOJIsI
H = E MPAKTUYECKYIO TOATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o g NPOMEKYTOYHOMI
T 2| KonraktHas pabota npemnogaBarens ¢ =
= 2 aTrecTanuu
) oOy4armuMucs =
@ 2w ) (mo cemecTpam)
) & =
Q = x
i = s g5
3} Z 2 5| Jexuus Cemunap/ Kouncyabranus g
S | 5| EE IpakTuyeckoe, s 2
P Q 2 B JabdopaTopHoe S =
o R = = 3aHsaTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 | Temal. Pedepar
BuonoBpekieHne Kak 3K0oJ0ruuecKas nmpoodiiema 8 6 2 2 - 2 Joxman
[TucbmenHas pabora
2 | Tema 2. Pedepar
['puOb1 1 6akTepuu — UICTOYHUKN OUOTIOBPEXKICHUN 8 8 4 2 - 2 Hoxman
[Tucrmennas pabora
Tema 3.
’ Martepuaiibl U H3/IENus, TIOBPEKIaeMbIe Pegepar
P » 1TOPP 8 | 10 4 4 - 2 Jloka
MHKPOOpraHu3MaMu. MexaHu3Mbl pa3pyLeHHs
MaTepUaIoB.




Tema 4. Pedepar
CraHmapTsl 110 METOaM JIA0OPAaTOPHBIX MCIIBITAHUN Ha 10 Jloxiaz
rpuOOCTONKOCTH IIncemennas pabora
Tema 5. Pedepar
MeToapl 3aUTH MAaTEPHAIOB OT OMOMOBPEKICHUI Jloknaz
MHUKpOOpraHu3MaMu. bruonuasl — cpencTBa 3aluThl OT 10 [TucemenHast pabora
OMOTIOBPEK ICHHIIM.
Tema 6. Pedepar
MeTo151 MUKPOOHOJIOTHIECKHUX FCCIIeTOBAHIM Hoxnan
OMOMOBPEXKIECHUI IPa’KAAHCKUX 0OBEKTOB M NAMATHUKOB 12 Otuer no
APXUTEKTYPBI 1a00paTopHOI
pabote
Tema 7. Buokoppo3ust CTpOUTENbHBIX MaTEPUAIIOB 6 TMuceMenHan paboTa

(cocTosiHHE BOMPOCA U MyTH PElIeHus).




4.2 Il;1aH BHeayIMTOPHOM CaMOCTOAITEJIbHOH Pa0d0ThI 00y4arouXcs M0 JMCHUIITIHHE

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)ACHHUA KaK HKOJIOTO-TEXHOJIOTHYECKasi MpodiIeMay, oKIa 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 3OPOBLE YEIIOBEKAY, 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 3aHATUIO C MCIOJIb30BaHHUEM 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: [MrceMennas |Pashl JaHHBIX, HH(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 OakTepHuy - BO30yIUTEIH OHONIOBPEKIACHUI, 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 CTPOUTEILHBIX MATEPUATIOBY.
[ToAroTOBUTH TOKIA[ 1O TeMe pedepaTa U Mpe3eHTAIHIO.

CaMocTOsITeIbHOE H3YYEHHE TEOPETUYECKOro MaTepuana Io
Bompocy: akTophbl, BIHAIOIIMNE HA KU3HEIACATEIHHOCTH
MHUKPOMHUIIETOB M OaKTepHil M MPOLECChl OMOMOBPEIKICHHUIMA:
XUMHYECKHe (MUCTOYHHUKHM THUTAHUS, KUCIOTHOCTh CpEIbl) U
¢dusnyeckue (BIaKHOCTb, TEMIIEPATypa, OCBEIICHHE U JIp.).



https://educa.isu.ru/
https://educa.isu.ru/

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 pedepart no oHo# U3 NpeAToKEHHBIX TEM: Jloknan Basbl nanHBIX, MH(bOPMAIMOHHO-
Mexanusmebl paspyiienus |«buopaspylieHne — OpeBeCHHBI,  CIOCOOBI  3alIUTHl  OT CIIPaBOYHBIC u ITOMCKOBBIC
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,
«TommmBa ®W  cMa3ouHbBle  MaTepHajibl,  3allUTa  OT
OHMOIOBPEKACHUI.
IToaroToBuTh HOKNIAL 10 TeME pedepara ¥ NPE3ECHTALHIO.
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 CaMOCTOSITENTPHOE HM3YYCHHE TEOPETHYECKOr0 Marepuaia Io 12 Basbl nanmbix, HHQOpMAMOHHO-
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 3aHSATHIO 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 6uormaa YCM, pekoMeHauu mo OUOIUTHON aGoTa Pexowm. smt-pa (cMm. 1.V a):
3alUThI OT 06pa60TI<e MIOBEPXHOCTEH U3 KUPIIKUYA U IEPEBaY. p Ocn.1, 2, pom. 1,3
OMOTIOBpEKICHUH.

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 MPakTUYECKOMY 3aHSATUIO C HCIOJb30BAHHEM 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-npeseHTanmn ®UOC
CTPOUTENBHBIX MaTEPHUAJIOB [KOHCIIEKTA JICKIIUH U PEKOMEHLyEeMOH JIUTEPaTyphI. 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 PpadoThl € HMCHOJb30BAHMEM JJIEKTPOHHOIO OOy4YeHUs] M
AUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIA (Yac) — 6
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4.3. Copep:xaHue yueOHOI0 MaTepuaJa

Tema 1. BnonoBpe:xxaeHne Kak 3K0J10ru4ecKas npooJema.

Ilonatne o OuomoBpexJIeHUM W Jerpajauuu. buomnoBpexparoumuii mpormecc U
OMomnoBpeXXIamOmasi  CUTyauusi. ATEHTBI W OOBEKTHl  OMOIMOBPEXKICHHHA.  IJKOJIOTO-
reorpapuueckue, MOMyJIAUOHHO-OMOIIEHOTUYECKHE U COLMATbHO-KOHOMUYECKHE (DAKTOPBI.
OCHOBHBIE 3aKOHOMEPHOCTH B BO3HHUKHOBEHHUH OHOMOBPEKICHHNA. DKOJIOIMYECKHE AaCIEKTHI
OMOTIOBPEIKICHUH.

DKOHOMHUYECKHUH ymepO OT MHUKpOOHBIX MOBpEXIeHUH. BiusHue OuomoBpexIeHH Ha
3JI0pOBbE YEJIOBEKA.

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

@DaKTOpHI, BIUSAIOIINE HA KUZHEIACATCIHHOCTh MHUKPOMHUIIETOB M OAKTEpUH U MPOIIECCHI
OMOMOBPEKICHUI: XUMUYECKHE (MCTOYHUKU MHUTAHUSA, KUCIOTHOCTh cpeibl) U (U3NYECKue
(BIQXXHOCTB, TEMIIEpATypa, OCBELICHHUE U JIp.).

XapakTepucTuka BHIOBOTO COCTaBa, KilacCU(PHUKAIMS MHUKPOCKOMUYECKHUX T'pUOOB.
Ocobennoctu crpoenus rpudoB. Ctpoenue rpuOHON KieTku. CriocoObl pa3MHOXKCHHS TPUOOB.
['pubsl u okpyxaromas cpeaa. [lonoxenue rpudoB B skocucreme. bronornueckre 0CoOEHHOCTH
rpuOOB, BBI3BIBAIONINX OMOIIOBPEIKICHUSI.

XapakTepucTUKa pa3IuYHbIX CHCTEMAaTHYECKUX TPYII OaKTepHil: TMTOTpodHbIe OaKTepUun
— BO30yaHTENM OMOMOBPSKICHUN (Cyab(haTpeIylUpPYyIOIIHe, THOHOBBIC, HUTPUPHUIHPYIOIIHE,
KEIe300aKTEPHH ).

Opranorpodubie 6aKTEpUN — BO3OYIUTEIIN OMOTIOBPEIKICHHIMA.

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

Knaccudpukanus  OuoMOrMYecKUX  MOBPEXKIEHUN  MaTepualoB U TOBapoB IO
MOP(}OIOTHUECKUM MTPU3HAKAM U U3MEHEHUIO CBOMCTB.

ArpeccuBHble METa0OJIUTHl MHUKpPOOPTaHM3MOB. MeXaHHM3Mbl pa3pylIeHUs MaTepHalioB
pa3IMYHBIX BHJIOB OPTraHMYECKUMH KUCJIOTaMH, HEOPTaHWYECKUMH KHUCIOTaMU U (pepMeHTaMH,
0o0pa3yeMbIMU MUKPOOPraHU3MaMu-01OeCTPYKTOPaMH.

buopaspyienue apeBecuHbl, OymMaru, TEKCTUIBHBIX U3/IENIUH.

MukpoOHoe pa3pylieHHe TOPUCTHIX MaTEPUATIOB.

[Tnactukwy, 3amuTa OT OHOMOBPEKACHUIA.

Pe3unsl, 3ammra 0T MUKpOOHOJIOTUYECKUX MTOBPEKICHUMN PE3nH.

Jlakokpaco4HbIE MOKPBITHS, 3alIUTa OT OMOMIOBPEKICHUH.

TomnmuBa ¥ cMa304HbIE MaTepUAabl, 3aIIUTa OT OMOMOBPEKICHHH.

MerTaabl 1 METaJUTOKOHCTPYKIINUH, 3alIUTa OT OMOTIOBPEXKICHUH.

Tema 4. CtanaapThl 10 MeTOaM J1a00PATOPHBIX HCNBITAHUH HA TPUOOCTOHKOCTD.

HopmaTtuBHO-TeXHWYEeCKHE  JOKYMEHTBI,  TO3BOJISIFOIIME  OICHHTh  YCTOWYHBOCTH
pa3IMYHBIX MaTEPHAJIOB U TOBAPOB K Iprbam (rpubOOCTONKOCTB).

I'puObI, pekoMeHIyeMble B  aHAIM3HPYIONIMX  CTaHAapTax (BHIOBOM  COCTaB,
xapakrepucTtrka). CrnocoOsl 3apaskeHusl, IpUMEHseMbIe B CTaH1apTax.

Omnenka  TpubOCTOMKOCTH  (BH3yaJlbHO B Oamax Mo IIKajle, IPOBEICHHE
UHCTPYMEHTAJIBHOM OLEHKH 10 HW3MEHEHHIO (DU3MKO-TEXHUYECKUX U OIKCIUTyaTallMOHHBIX
CBOICTB HCCIETYEMBIX OOBEKTOB).

CrannapTu3upoBaHHbIe JTAOOPAaTOPHBIE METOJbl HCIBITAHUI MaTepHalloB W TOBAapOB Ha
rprOOCTONKOCTB.

Tema 5. MeToabl 3allUTHI MATEPUATOB OT OMONMOBPEkKAEHH MHUKPOOPraHU3MaMHU.
Buonuasl — cpeacTBa 3alIATHI OT OMONOBPEKACHUI.
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Hcnonp3oBaHne XUMHYECKUX COSAMHEHUH (OMOMMIOB), OO0JaJarONIMX OWOIMIHBIMHU
CBOMCTBaMH, B KaueCTBE CPEJACTB 3alllUThl MAaTEPHAIOB W TOBApPOB OT OHOMOBPEKICHUH.
Knaccudukanus 6uonuaoB. MeTo sl HCCIIeI0BaHUS OUOITHIOB.

OyHrUIUabl,  OaKTEepPUIUIbI,  WHCEKTHUIMIBI,  ABUIIUIBI,
XapaKTePUCTHKA.

JleticTBue OMOLIMAOB HA MUKPOMUIETHI-OMOIECTPYKTOPBI.

POACHTHI U ABI u Hnux

Tema 6. MeToapl MHKPOOHOJIOTHYECKHX HCCIETOBAHMI
IrPaKIAHCKUX 00bEKTOB M MAMATHUKOB APXUTEKTYPbI.

MeTo61 00HAPYKEHUST MUKPOOPTAaHU3MOB B TIOBPEXKICHHOM MaTepHale.

Metonet  otbopa mpod uUIE MHUKPOOHMOJIOTMYECKOTO HCCIeIOBaHUS  (JIepeBsHHBIC
KOHCTPYKIMHU, KUPITUYHBIC, KAMEHHBIC KJIAJIKH, IITYKAaTYPHO-OTACIIOYHbIE PACTBOPHI).

buogectpykius marepuanoB rpubamu. MUKPOCKOMHYECKHH aHaIW3 CyXHX O0O0pasloB.
BreigepxuBanue oOpasna cybcrpara mpu  BBICOKOW BiaxHOCTH. OrmpenencHue THTpa
YKU3HECIIOCOOHBIX KOHUAMM B cyOcTpaTe u3 MecT Ouoaectpykuuu. CearMEHTAIMOHHBIN METO.T

MCCJIEJOBaHMSI BO3/lyXa Ha HAJIMYKME CallPpO(PUTHBIX MUKPOOPTaHHU3MOB.

OnonoBpexIeHu

Tema 7. Buokoppo3usi CTPOUTEJbLHBIX MATEPHATOB (COCTOSIHUE BONIPOCA U NMYTH
pelieHus).

e w  MeTogMKa  HMHXEHEPHO-OWonormueckux  obciemoBanuid.  [IpoGiema
O6uonoBpexaeHuit 3qaHuit B 1. Mpkyrcke. Meponpustus 1o npeaoTBpamieHio OHOKOPpO3UH 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)*
J1a0opaTopHBIX padoT 4acoB NMpaKTHYeCKas
MnMoAroToBKa
1 2 3 4 5 6 7
1. | Temal buonoBpexaeHne kKak Pedepar IK-1
HKOJIOTHUECKAs ) Hoxman HJIK k1.1
npo6iaema ) ITncemen- HJIK nx1.3
Has paboTa
2. | Tema2 I'pubb1 1 GakTepun — Pedepar MK-1
HUCTOYHHMKH 9 Hoxnaz HJIK i 1.1
OMOINOBPEKICHHIA i TTncpmen- HJIK k13
Has paboTa
3. | Tema3 Matepuaisl U U3Jenus, MK-1
TIOBPEKIAEMbIE HIIK ik 1.1
Pedepar
MHUKpPOOPTaHU3MaMH. 4 i Toknaz MK-2
MexaHu3MBbI HJIK rixc2.2
paspynieHus HJIK k23
MaTepHuaoB.
4. | Tema 4 CrannapTtsl 1o IK-1
METO/1aM HJIK i 1.1
J1a00pPaTOPHBIX HJIK
paTop . - ITucrMeHHas K 112
UCIIBITAHUH HA 4 HJIK k13
N paboTa
rpruOOCTONKOCTh IK-2
HJIK nk 2.2
HJIK 1k 2.3
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5. | Tema$s Mertoasl 3a1UThI MK-1
MaTephalioB OT ) Pedepar MK ik 1.1
OMOTIOBPEKICHUIA Jloksan HJIK 5k 1.2
MHKPOOPTraHU3MaMHU. 4 IMucemen- WK k13
buonuae — cpencraa Hast paboTa IK-2
3AIMTHI OT HJIK k2.2
OMOTIOBPEKICHHIA. HJIK 1k 2.3

6. | Tema 6 Metonasl IIK-1
MHKOJIOTHYECKUX Pedepar HIIK k1.1
UCCIIEI0BAHUIA ) Joxnas HJIK ik 1.2
OMOTIOBPEXKICHUI 6 Oryer 1o HJIK k13
IPaXIaHCKUX 0OBEKTOB naboparop MK-2
U TIAMSATHHKOB HOit paboTe HJIK nx 2.2
APXUTEKTYPBI HJIK k23

7 | Tema? Buoxopposus IK-1
CTPOMTEIBHBIX HIIK ik 1.1
MaTepUaoB HJIK 1k 1.2
(cocrostHue BOIpOCa 1 2 . Hicer- MK nix1.3

Has pabora
MIyTH PEIICHNUs) IK-2
HJK k2.2
HJIK 1k 2.3

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

1 Tema 3aganue dopmupyemasn NIK
KOMIIeTeHI A

Tema 1. N3yunth  TEOpeTHMHECKHd ~ MaTepuaid 1o TIK-1 IIK-1
buonospexnenue kak | Bonpocy: «bHONOBpexAcHUE U 300POBbE WK k1.1
9KOJIOTHYECKast gyenoBeka. «CHHAPOM OONBHOTO 3AaHUS» U HIK k13
npobiema (aKTOpPBI €r0 ONpPEACTSIONINEY.
Tema 2. N3yunth  TEOpeTHMHECKM ~ MaTepuas 1o TIK-1 IIK-1
I'pubsI 1 GakTepun — BOIIPOCY: DakTopsl, BIIUSIFOLLINE Ha UK k11
HCTOYHHUKHU JKU3HEAESITEIbHOCTh MHUKPOMHLIETOB u MK k13
OMOMOBPEXKICHUH OakTepuid ¥ MpPOLECCH OHOMOBPEXICHHNA:

XUMHYECKHE (MCTOYHHKH UTaHUs,

KHCIOTHOCTE  Cpedpl) u  (usnveckue

(BIQXKHOCTB, TEMIIEPATYPa, OCBEIIEHUE U IIP.)
Tema 3. Martepuansl 1 | U3yunuTh  TeOpeTHUYECKMH  MaTepual 1O [K-1 UK 11
W3JIENHA, BOTIPOCY: MexaHn3Mbl paspyuieHus
MOBPEXKAAEMBIE MaTepHajoB Pas3INn4HBIX BUJIOB
MUKpPOOpPraHU3MaMH. OpraHu4eCKUMHU KHCJIOTaMH, [1K-2 UK k2.2
MexaHn3MbI HEOpPraHMYECKHMHU KHCIOTaMU U (pepMEHTaMH, '
paspyuLieHHs 00pazyemMbIMH MHUKPOOPTraHU3MaMH-
MaTepHaJoB. OHMOECTPYKTOpaMH.
Tema 4. Ctanmaptsl 110 | M3y4nTh HOPMATHBHO-TEXHUIECCKUE [K-1 UK 11
MeToAaM JIOKYMEHTHI, [IO3BOJISIOLINE OLICHUTH HIK 1k 1.2
1a00paTOPHBIX YCTOMYMBOCTh ~ PA3MUYHBIX MaTepUaioB U MK k13
WCIIBITAaHUH Ha TOBapoB K rprdam (rpuOOCTORKOCTB).
rpuOOCTOMKOCTh IK-2 WK 1xcas
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HJIK k23
Tema 5. W3yantes  TEOpeTMHecKWii =~ MaTepuan 10 IK-1 HIIK i 12
MeTo/p! 3aIHTHI BOIIPOCY: Hcronp30BaHne  XUMHYECKHX MK ki3
MaTepHajoB OT coequHeHnit  (OuounmoB),  oOmagaroIIMX
OMOTOBPEKICHHUH OMOIMOHBIMH  CBOMCTBAaMH, B  KayecTBe
MHKpPOOPTaHU3MaMH. CPE/CTB 3aIIUTHl MAaTEPHAIOB U TOBAPOB OT
Buoumapl — cpenctBa | OMOMOBPEKACHUH.
3aLIUTHI OT
OMOTIOBPEKICHHIA.
Tema 6. MeTopt W3yunth  TEOpeTHUECKHMH  MaTepuag 1o [K-1 WK k11
MHUKOJIOTHYECKUX BOIIPOCY: «Metoapl oOHapyXeHHUs UK k12
HCCIIeIOBaHUN MHUKPOOPTaHH3MOB B OHONOBPEKACHHOM
OMOTIOBpEXICHUI Marepuaney. [1K-2
rpamnagcxnx P PAK 23
00BEKTOB H
MaMSTHAKOB
ApXUTEKTYPBI
Tewma 7. buokopposust | U3yunTh  TeopeTHUYeCKMid  MaTepual Mo IK-1 UK k11
CTPOMUTENBHBIX Bompocy: [Ipobnema GronoBpekIeHUN 30aHUI MK 112
MaTepuaioB B . Upkyrcke.  Meponpustus 1o
(cocTosiHHE BOIIpOca U | MPEJOTBPALICHUI0 OHOKOPPO3UU W METOJBI [K-2 HITK 1k 23
MYTH PEIICHHS). 00pBOBI C HEil. '

4.4. MeToanyeckne yKa3aHus M0 OPraHU3aLHN CAMOCTOSITEIbHO PadoThl CTYIeHTOB

CamocrosTenbHas paboTa CTYJEHTOB SBISETCS COCTaBHOM YacThIO y4eOHOTO mporecca H
UMeeT LEeNbI0 3aKpelyIeHue M YIiayOJieHHWe TIOJYYEeHHBIX 3HAHUM M HAaBBIKOB, IOHCK U
npuoOpeTeHne HOBBIX 3HAHWHM, a TaKKe BBIMOJHEHHE Y4YeOHBIX 3a/JaHWM, IMOATOTOBKY K
NPECTOSIINM 3aHATHAM, 3a4€TaM U SK3aMeHaM.

Jlnst  opraHu3alil  CaMOCTOSITETIbHOH pabOThl MO TUCHMIUIMHE «BHOMOBpEXICHHS
UCTIOJIBb3YIOTCS CeyroIue GOpMbl CAaMOCTOSTEIbHON YueOHOH paboThI:

PaboTta Haj KOHCIIEKTOM JIEKIIHH.

[Ton6op, n3yueHue, aHaau3 peKOMEHIOBAHHOM JIUTEPATYPHI.

CamocTosTenbHOE U3YYEeHUE OTAEIBHBIX TEM, HE N3JIOKECHHBIX B JICKITUH.

ITonroToBka K MNPaKTHYECKOMY 3aHATHIO: COCTOMT B TEOPETUYECKOM MOJATOTOBKE U
BBITTOJIHEHUH MTPAKTUYECKHX 33/1aHUH (OTBETHI HA BOMPOCHI | T.JI.).

Hanwucanue pedepaToB, HOArOTOBKA AOKIAI0B.

[ToaroroBka K 3a4eTy.

Pegpepam — ¢opma nucbMeHHOH paboOTHl, KOTOPYIO PEKOMEHAYETCS NPUMEHSTH IpU
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe M3JI0KEHUE COJICPKAHUS HAyYHBIX TPYJOB, JIUTEPATYPHI IO ONPEACICHHON TeME.
O6nem pedeparta MoxkeT gocturath 15-20 cTp.; Bpemsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 1o Mecsmna. IloarotoBka pedepara mojapasyMeBaeT CaMOCTOATENbHOE H3Yy4YeHUE
CTYZCHTOM HECKOJIbKHX JINTEPATYpPHBIX HCTOYHHKOB (y4eOHWKOB, MOHOTrpaduil, HaydHBIX
cTarel M T.I.) MO ONpeneiEHHOM Teme, He paccMaTpUBAaeMOM MOAPOOHO Ha JIEKIHH,
CHCTEMaTH3aIMI0 MaTepralia M KpaTkoe ero u3noxenue. llenp Hamucanus pedepara — mpuBUTHE
CTYAICHTY HaBBIKOB KPAaTKOTO M JJAKOHUYHOT'O MPEJCTaBICHUs COOPaHHBIX MaTepHaioB U (pakToB
B COOTBETCTBHH C TPEOOBAHUSAMHU, IPEIBIBISIEMBIMI K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIIOYAET:

TUTyIBHBIN JHCT.

Conep:xanue.

Brenenue, rae kpatko hopmynupyercs nmpodiema, 1eab 1 3a1a4du pedepara.

OcHoBHast yacTh pabOThl COCTOMT M3 HECKOJBKUX PAa3JIENOB, B KOTOPHIX H3JIaraercs CyTh
TeMbI pedepara.
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3aKI04YeHHUE.

Crnucok UCoIb30BaHHON JTUTEPATYPHI.

[lpu ocdopmnenun pedepara cieayeT MNPHACPKUBATECA TEXHUYECKUX TpeOOBaHUM,
IpeIbABISIEMBIX K pedepaTaM U KypcOBBIM paboTaMm, UMEIOIIMUXCS Ha Kadeape.

Yemuwiti 0ooknao — 31o coobmienue B Tedenue 10-15 MuH, B KOTOPOM CTYACHT JIOJDKEH
U3JI0KHUTh MaTepuaj 10 COOTBETCTBYIOIIEH TeMe, NPUACPKUBASACH CIEAYIOIIEro IUIaHa:
BBE/ICHHE, OCHOBHas 4YacTh, 3aKiroueHue. JIOKiag CcOmpoBOKAAeTcs — Mpe3eHTaIHeH,
OTpa’Kalolleld OCHOBHBIE IOJIOKEHHS MO COOTBETCTBYIOIEH TeMe, BKIIIOYAIOIIEH HAarsigHbIe
marepuansl (cxembl, Tadmunbl, ¢Goro u T.4.). [lo OoxkOoHWaHMM [OKIaga CTYACHTY 3aJaroT
BOMPOCHI, Kak IMperojaBaTelb, TaK M CTYIEHTH, HAa KOTOpPbIE IOKIAI4MK JIOJDKEH JaTh
MCYCPIIBIBAIOIIIE OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO TOKJIAA!

- OmeHka «OTIMYHO». B 1OKmame MOJHOCTBIO pacKpbiTa TeMma, IPOAHATHM3UPOBAHO
COBPEMEHHOE COCTOSIHHUE BOIPOCA; CTYACHT CBOOOJHO BJaJIeeT MaTepHalioM, H3JIaraeT ero
JOTUYHO, TOCJIEA0BATENbHO, COOJIONAs OCHOBHBIE NpaBWiIa KYIbTypbl peud. [IpesenTtanms
COCTaBJIEHA TPAMOTHO C COOJIIOACHNEM OOMIMX TPeOOBAHMIA, MPABIII MIPUPTOBOTO OPOPMIICHHS,
noja4yu rpaMueckoro Marepuaia, UMEIOTCSl CCHUTKM Ha MpUBEICHHbBIE (OTO, PUCYHKH, CXEMBI U
T.JI., IPUBOJIUTCS CIIMCOK MCIIOJIB30BAaHHOM nuTeparypsl. [Ipu oOcyxneHun nokiana CTYACHT
JIaeT UCYEPIIBIBAIOIINE, APTYMEHTUPOBAHHBIC, KOPPEKTHBIE OTBETHI HAa BOIIPOCHI.

- Ouenka «xopomoy». Tema packpbiTa, MPUBEJCHO JOCTATOYHOE KOJIUYECTBO MaTepHala,
HO IPY 3TOM MaTepuall B HEIOCTATOYHOM CTENEHU MPOaHATM3UPOBaH aBTOpoM. [Ipe3enTanus He
B TIOJIHOM CTETIEHU COOTBETCTBYET 00IMM TpeOoBaHUsM. OTBETHI CTyJE€HTa HE Ha BCE BOIPOCHI
SIBJISIFOTCS] HCUEPIIBIBAIOLIMMH U apI'yMEHTHPOBAaHHBIMHU.

- OmeHka «yIOBIICTBOPUTEIBHO». Tema pacKpbiTa HE MOJIHO, MaTepUall MPHUBEACH Kak
npocTas KOHCTaTanus (akToB, HE MPOAHAIM3UPOBAH, CTYAEHT IOKa3bIBACT MOBEPXHOCTHBIE
3HAHUSI. [Ipe3eHTanyst YaCTUYHO COOTBETCTBYET YCTAaHOBJCHHBIM TpeOoBaHusM. I[lpu
00CYX/IeHUU JOKJa/Ja CTYJSHT HE BCErJa JaeT NpaBUJIbHbBIC, MCUEpPIBIBAIOLINE OTBETHI Ha
3aJ1aBacMbIe BOTIPOCHI.

- OneHka «HEYAOBJIETBOPUTENBHO». Tema JOKlaJa He pacKphiTa, CKYAHBIH 00beM
NPUBEJICHHBIX MaTEePHAaJIOB; MPE3CHTAIUs OTCYTCTBYET. [Ipu 0OCyXIeHUH OKIaza CTyJISHT He
JlaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

4.5. IlpumMepHasi TeMaTHKa KYPCOBBIX PadoT (MPOEKTOB): HE IPEAyCMOTPEHBI
y4€OHBIM IJIAHOM.

V. YYEBHO-METOANYECKOE U UTH®OOPMALIMOHHOE OBECIIEYEHHUE
JNCHUIIVINHBI
a) nmepevyeHb JUTEPATYyPhbI
OCHOBHAasl JINTepaTrypa
1. buomoBpexaeHue M OUMOKOPPO3UsSI CTPOUTENbHBIX W MPOMBIIUICHHBIX MaTepHallOB

[OnexkTpoHHBIN pecypc] : HayuyHoe usganue. - OBK. - Hpkyrck : Bpems crpancTsui,
2013. - Pexxum nocryna: 943 "bubnamnorex". - Heorpanuu. loctyn

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

JAONMOJIHUTEIbHAS JUTepaTypa

1. BuonoBpexnenus. Yueobnoe nmocodue / moxa pen. B.JI. UnenueBa. — M.: - Beicmias mkona,
1987. - 352 c.

2. MuxkpoOHasi OMOAECTPYKIUS CTPOUTENBHBIX MATEPUAIIOB, 3aHUN U COOPYKEHHUN: METOI.
yka3. / b. H. Orapkos. - Upkyrck : U3n-Bo UT'Y, 2007. - 56 c.
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3. DKoJorusi MEKpOOPraHu3MoB : yuel. ais crya. By3oB. / A. U. Herpycos, E. A. bonu-
Ocmonosckast, B. M. T'opiienko u 1p.; nox pea. A. U. Herpycosa. — M. : U3narenbckuit
HeHTp «Axaaemus», 2004. — 272 c.

0) CIUCOK ABTOPCKHUX METOAUYECKHUX Pa3padoToK:
YyeOHo-MeTOnUYECKHME MaTepuaibl (JIEKIUH, MPE3eHTAlud MO0 TeMaM JUCHUIUIMHBI,
BOIIPOCHI ISl TIOJITOTOBKH, 33JlaHUs JIi CAMOCTOSITENIbHOW paboThl), pa3menieHHbie B JUOC
W'Y - https://educa.isu.ru.

B) 0a3bl JaHHBIX, MH(POPMAITMOHHO-CIIPABOYHbIE M MOMCKOBbIE€ CUCTEMbI

1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru

2. NudopmanmonHas cuctema «EIMHOE OKHO JOCTyIa K 00pa30oBaTEIbHBIM PECypcamM»
(http://window.edu.ru)

3. DU3 «bubaunoTex». Anpec nocryna: https://isu.bibliotech.ru

4. OBC «M3narensctBo «Jlaub». Anpec nocrymna: http://e.lanbook.com

5. 9BC «IOPAWT». Anpec nocryma: https://www.biblio-online.ru/

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

7. Coro3 00pa3zoBaTeNbHBIX CaliTOB - EcTecTBeHHBIC HayKH

8. http://tusearch.blogspot.com - TIoMCK 3IEKTPOHHBIX KHHUT, IYOJUKAIMi, 3aKOHOB,
['OCToB Ha caiiTax Hay4HbIX JIEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —ITouckoBas cucTema 1Mo HayYHOH JINTEpATypE.

10. Science Research Portal - Hayunas mouckoBas cHcTeMa, OCYIIECTBIISIOIAs
MOJTHOTEKCTOBBI MOUCK B JKypHAJIaX MHOTHUX KPYIHBIX HAyYHBIX H3JaTeNIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer craTbu ¥ JOKYMEHTHI B
OTKPBITBHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YueOHo-1a00paTopHOE 000py10BaHME:

Aynutopus  JUIsl  TIPOBENEHUS ~ 3aHATHH  JIGKMOHHOTO  THUma:  00opyAoBaHa
CHelHaIu3upoBaHHON (yueOHOHM) MeOenbio Ha 66 MOCAJOYHBIX MECT; TEXHHYECKHMHU
cpeacTBaMu OOydeHHUs, CIIyKallUMU Ui TpeAcTaBiIeHUs y4yeOHOW HuH(popManuu OO0JbIIoN
ayauropun no avcuuruiuHe «buomnoBpexaeHus»: npoektop Epson EB-XO03, skpan Digis;
yueOHO-HaTJIJHBIMU TOCOOMSIMU: MPE3EHTALUH 110 KaXA0H TEME POTrPaAMMBbI.

Komnbrotepusiit knacc (ydeOHast ayauTopus) JUls TpPYNIOBBIX W WHAWBUIYaJIbHBIX
KOHCYJbTallMi, TEKYyLIEro KOHTPOJAS U TNPOMEKYTOUYHOW aTTecTallud, OpraHU3aluu
CaMOCTOSITeNIbHOW paboThI: ayAuTOpHUsi 000pyI0BaHA CHEIUATU3UPOBAHHON (yueOHOI) Mebemnbio
Ha 20 moCaJouYHBIX MECT, JOCKOH MelloBOM; 00Opy/lOBaHA TEXHUYECKUMHU CpPEICTBaMU
oOyuenus: cucteMHsblit 610k PentiumG850, monurop BenQ G252HDA-1 miT.; cucTeMHBbIi 6510k
Athlon 2 X2 250, moautop BenQ G252HDA - 8 mr.; cucremusiii 6ok PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mr.; cucremusiit 6ok Pentium
G3250, mormtop BenQG955 — 1 mir.; cucremusni Oiok 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 mit.; cuctemusiii 6ok Pentium
G3250, monutop Samsung 740N — 1 mr.; npoekrop BenQ MXS503; skpan ScreenVtdiaEcot.
C HeorpaHM4eHHBIM JOCTYNOM K ceTu MHTepHeT u obecredeHHeM J0ocTyna B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly OpraHu3alllu.

[Tomemenue Uit  XpaHeHUS U NPOPHIAKTHUYECKOTO  OOCITY>KMBaHUS  y4eOHOro
o0opyoBaHus: ayauTopus 00OpyHOBaHA CHEIHMATU3UPOBAHHONW MebOenbio Ha 6 TOCaJOYHBIX
MecT; HOyTOYK «Asus-K52DRy - 1 mt., HOyTOyk Lenovo G580 — 1 miT.


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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6.2. IlporpammHoe obecnieyeHue:
Kaspersky Endpoint Security ans 6usneca - Crannaptaeiid Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (Ha 75 omHOBpeMeHHBIX noaKIoueHnit) 1 Mactep-komruiekT (ACT-Maker u
ACT-Converter).

6.3. TexHnyeckue U JIeKTPOHHBbIE CPEICTBA:
[Tpe3eHTanmu K JEKIUSAM IO TEMaM AWCIMILINHBI, Pa3MENICHHBIE Ha 00pa30BaTEIbHOM
noptaiie UI'Y (educa.isu.ru).

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT'NHU

I[Hﬂ OCBOCHUA JOUCLHUITIIINHBI «EI/IOHOBPC)KI{GHI/I?I» HpI/IMeHSIIOTCﬂ CJIGIIYIOIIII/IC
06paSOBaTeJ'IBHBIe TCXHOJIOTUU.

- Ungopmayuonnasn nexyus. JIekuus — 3To CKaToe U3JI0KEHUE OCHOBHBIX HAyYHBIX (DAKTOB,
YTO ABJISACTCS 68,30171 AJIA aHaJInu3a paCCY)K,HeHHfI, OIICHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJEHTOB IpeoOpa3oBbIBATh YCTHYI0 M INHCbMEHHYIO
uH(GOpPMAIIMIO B BU3YAIbHYIO (opMYy, 4TO POPMUPYET Y HUX NMPOPECCUOHAIBHOE MBIILICHUE 3a
CUCT CUCTEMATHU3AllM1 W BBIACICHUS HaI/I6OJIee 3HAa4YUMBIX, CyHIeCTBeHHLIX 3JICMCHTOB
COACPIKAHUA 06y‘leHI/I}I. 3azlaqa nperoaaBaTeiisi MCIIOJb30BATL TAKHEC (I)OpMLI HarjiIsiaHoOCTH,
KOTOPBIC HAa TOJIBKO OOIIOJHAIOT CJIOBCCHYIO I/IH(i)OpMaHI/IIO, HO U CaMU ABJIAOTCA HOCHUTCIIAMHU
uH(pOopMalu (CXEMbl, PUCYHKH, CIANABI-TIPE3eHTALUN, U T.I.). DTOT BUJ JIEKIIUU JYYIlle BCErO
HUCIIOJIB30BATh HA 3TAII€C BBCIACHUA CTyZ[GHTOB B HOBI)If/'I pa3aen, TeMy JOUCHUIIJINHEBIL.

- HpaxmulteCKue 3anAamus — 3TO 3aHATUC, IPOBOAUMOC IO PYKOBOACTBOM IPECIIOAABATCIIA
B y4yeOHOM ayAMTOpPHUM, HANpaBICHHOE Ha YIIyOJIeHHE HAay4YHO-TEOPETHYECKMX 3HAHUM u
OBJIAZICHUC ONPCACICHHBIMU MCETOAaMU CaMOCTOATEIILHON pa6OTBI, KOTOpPOC (I)OpMI/IpyeT
npakTuueckue ymeHus. OqHoi u3 Gpopm NpakTUYECKUX 3aHATUN B By3€ SIBISIETCSI CEMUHAD.

- Cemunap-uccneoosanue. TeXHONOTHs MPOBEIEHUS TAaKOTO CEMHMHapa MOXeET ObITh
pa3JIMYHOM, B 3aBHCHUMOCTH OT TOIO, KaKOM METOJ 3aJl0)KEH B €ro OCHOBY. B pamxkax
JUCIHUITIINHBI «EI/IOHOBpe)K,Z[eHI/Ie» NpoBOAUTCA CEMUHApP C HOI[FOTOBKOﬁ " 3aCIylIiBaHUCM
pedepaToB 1o akTyaqbHBIM MTPOOIEMaM TEOPUH U MPAKTUKHU U TIOCIEIYIOIINM UX 00CYKICHUEM.

- Camocmosamenvnas paboma cmyoenmos.

- ﬂucmaHquHHble 06pa306am€ﬂbel€ MmMexHo102UulU. HO)I JUCTAHIITMOHHBIMU
06pa30BaTeJ'IBHBIMI/I TCXHOJIOTUAMHU ITOHUMAKTCA 06paSOBaTeJ'IBHBIe TCXHOJIOTHH, pCAIN3yCMbIC
B OCHOBHOM C HpI/IMeHeHI/IeM I/IH(bOpMaI_[I/IOHHO-TCJ’IGKOMMYHI/IK&HI/IOHHBIX CeTeﬁ. HpI/I OCBOCHUU
JUCIIUITIINHBI <<BI/IOHOBpC)KILeHI/Ie» I/ICHOJ'IL3yeTC}I:

- Keucosas MexHOA02Us — (bopMa INCTAHIIMOHHOT O O6yquHﬂ, OCHOBAaHHAasA Ha
MMpeaoCTaBJICHUN OGY‘-I&IOHII/IMCH I/IH(I)OpMa]_II/IOHHLIX 06pa3OBaTCJ'IBHBIX peCcypcoB B BHIAC
CIIEIUATM3UPOBAHHBIX HA00OpPOB Y4EOHO-METOAMYECKUX KOMIUIEKCOB C HCIOJb30BAaHUEM
pa3IMYHBIX BUJIOB HOcUTenel nndopmaiuu (keiicor). Micnomnp3yercss Obpa3oBaTenbHblil mopTat
UT'Y - educa.isu.ru.

VIiIl. OHEHOYHBIE MATEPUAJIbI JISA TEKYHIETI'O KOHTPOJIS U
MMPOMEKYTOYHOM ATTECTAIIUN
B kadecTBe OIEHOUHBIX CPEACTB JJIsi BXOJHOTO KOHTPOJISI OIEHKM YpPOBHSA 3HAHHUU
CTYJIEHTOB HCIOJIb3yeTcs cobecenoBanue. B mpouecce cobeceoBaHUS OILIEHUBAETCS YPOBEHb
BJIaACHU S 6a30BI>IMI/I 3HaHUAMU, YMCHUSAMH, HABbIKAMU, HCOGXO,Z[I/IMBIMI/I JJIs1 Hadajia OGy‘IGHI/IH,
OTIpe/ieNIIeTCs CTETEeHb BIaICHUS HOBBIM MaTEpHUaioM JI0 Hayalla ero U3y4eHusl.
OneHOYHBIE CpEACTBA TEKYIIETO KOHTPOJs (opMupyroTcs B cooTBerctBuu ¢ JIHA
YHHUBEPCUTETA.
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B pamkax mucuurmuimHbl « BHOTIOBpEX)ACHUA» UCTIOIB3YIOTCS CAeAyomue HOpMbI TEKYIIIETro
KOHTPOJISL:

cobeceqoBaHue;
nrMcbMeHHas padoTa,
pedepar;

JTOKJTAT;

-KOHTPOJIb CaMOCTOSITEIILHOM pa60TbI .

2 (cMm.

NS

oo

10.

11.
12.

13.

14.

15.
16.

@DOH/1 OLIEHOYHBIX CPEJICTB BKJIIOYAET!

nepeveHb TeM pedepaToB/TOKIAI0B;

TEMaTHUKa U MaTepUabl 331aHUH JUISI BBITOJIHEHHUS MTUCbMEHHBIX PadoT;

BOIPOCHI [J1s camocTositeabHoro uzydenus (CPC);

BOIIPOCHI IS 3a4€Ta;

KPUTEPUU OLICHKU 3HAHUI CTYJEHTOB.

Ha3nauenue OleHOYHBIX CPEICTB: BBISIBUTH ChopmMupoBaHHOCTh komnereHimii [TK-1, TTK-

. 111).

Tembl pedeparTonB

OcHOBHBIE 32aKOHOMEPHOCTH BO3ZHUKHOBEHHUSI OMOIIOBPEKICHUIM

buonoBpexaeHue u 370poBbE YEIIOBEKA.

DKOHOMHUYECKUH yrepd 0T MUKPOOHBIX TTOBPEKIACHUH.

MuKpOMHUIIETHI - OCHOBHBIE BO30YIUTEIN MUKPOOHBIX MOBPEKACHUIA

IIPOMBIIIJIEHHBIX MaTEPUAJIOB U U3AETIUH.

BerpeuaeMocTh MUKPOOPTaHU3MOB — OHMOJECTPYKTOPOB B JKUJIBIX TOMEIICHHUSX.

BerpeyaeMocTh MUKPOOPTaHU3MOB B OMOJIMOTEUHBIX IIOMEICHUSIX M UX POJIb B

OouonoBpexAeHNH OMbIMOoTeYHOro (hoHAA.

. Opranorpodusle OakTepuu - BO30yIuTENN OUOTOBPEKICHUI.
CynbdaTtpeaynupyromnme 0akTepuu - OCHOBHbIE BO30YIUTEIN aHAPOOHOM
KOppO3uu MeTayioB. Mexann3m OMOKOppO3HH.

TuoHOBbIE OakTepuu - OCHOBHBIE BO3OYIUTENTH a’3pOOHOI KOPPO3UM METALIOB,
OETOHHBIX COOPYKEHHH.

Hutpudunupyrome Oaktepuu -  pa3pylIUTeNd METaUIOB M HMOPHCTHIX
CTPOMUTENBHBIX MAaTEPUAJIOB.

Kenezobakrepuu - BO30YIUTETN KOPPO3UH METAIIIOB 1 OMO00OpacTaHuUH.
VYrneBonopoJoKUCHAOmre OaKTepud M TpuObl - pa3pyLIMTENNd CMa30YHBIX
MaTepuasoB U TOILIUB.

B03MOXHOCTh MCTOIB30BaHUSI MUKPOOHBIX OMOJECTPYKTOPOB ISl OMoIerpagaiu
OTXO/JIOB.

Knaccudpukanus OHOIMAOB MO HAa3HAYEHUIO U XUMHUYECKOMY CTPOEHHIO.
OYHrUIUABI U OaKTEPHULIMIBI.

MeToapl HCHBITAHUS OMOLIMIHON aKTUBHOCTH XUMHUYECKUX COEIUHEHUI.

[Ipobnema OuomoBpexaeHuit 3manuit B 1. Hpkyrcke. Meponpusatus 1o
MPEAOTBPAIEHNI0 OMOKOPPO3HH U METOBI OOPHOBI C HEM.

Ouenounvie mamepuanvl 071 RPOMEHCYMOYHOI ammecmayuu ¢ hopme 3auema.
dopma MpOMEKYTOUHOM aTTecTaluu — 3auem B hopme cobece[0BaHus, IPH OLIEHKE OTBETa
YUUTBHIBAIOTCS MOATOTOBJIEHHBIE CTYAEHTOM pedepar, NOKIaa U Mpe3eHTalus mo Hu30paHHON

TEME,

BBHITIOJTHEHUE CaMOCTOSITENIBHON paboThl. OLEHOYHBIE CPENCTBA AITOTO THIMA JOJKHBI

BBISIBJISITH  CTENICHb OCBOCHHS TEOPETHYCCKUX 3HAHMW Kak 0a3zy it (GopMupoBaHUS
KOMIICTEHIINH, yMEHHS MX NPUMEHATh B CHTYalUAX, MOJACIMPYIOUIMX HpOoQecCHOHATBHYIO
NeSTeILHOCTh, a TaAKXKe CPOPMHUPOBAHHOCTH 3asABJICHHBIX B 1. 3 kommerenmwmii: [1K-1, TTK-2.
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13.
14.

15.
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18.
19.

20.
21.
22.
23.
24,
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IIprMepHBIH CIMCOK BONPOCOB K 3a4eTy
[TonsiTrie 0 OMOMOBPEKICHUU.
BuonoBpexaaromas cutyaius, GakTopsl ee BHI3BIBAIOIINE.
ATreHTBI 1 00BEKTHI OMoTIOBpeKIeHU. [Ipu3HaKu OMOOBPEKICHUN MaTEPHAIIOB
OcHOBHBIE 3aKOHOMEPHOCTH BOSHUKHOBEHUS OMOMOBPEIKICHHIM.
PoJsib MUKpOOPTraHW3MOB B pa3pylIeHUH MPOMBIIIICHHBIX MAaTEPHAIIOB U U3/1EIIHI.
DKOHOMUYECKHUH yIepd OT MUKPOOHBIX OBPEKICHUH.
DKOJIOTUYECKHE aCTIeKThl OMOMOBPEKACHUM.
Buel rpr6oB, BHI3BIBAIONINX OMOMOBPEKICHUS U UX OMOJIOTHYECKUE OCOOEHHOCTH.
Bakrepun — nCTOYHMKHN OMONIOBPEXICHHIA, BUIOBON COCTAB.
JlutoTpodHbIe OakTepuu — BO3OYAUTENH OUOMOBPEKICHUU (CylbdaTpemyupyromue,
THOHOBBIC, HUTPUDUIIUPYIOIIHUE, KETe300aKTEPUN ).
Opranorpodusie  OakTepuu -  pa3pylIMTENH  IEIUIIOI030COAEPKAIINX,
YIIIEBOIOPOACOAECPKAILNUX MAaTEpUAJIOB U TIp.
®epMEeHTHI U OPTaHUYECKHE KUCIOTHI MUKPOOPTaHU3MOB — HCTOYHUKHU OMOTIOBPEKICHUI
MIPOMBIIIJICHHBIX TOBAPOB.
Marepuansl U U3eN11s, HOBPEXKAAEMbIE MUKPOOPTaHU3MaMH.
MexaHu3mbl  paspyllleHUs pa3iMyHbIX MATEepUaloB OPraHMYEeCKMMH KHCJIOTaMH,
00pazyeMbIMU MUKPOOPTaHU3MaMHU-0HU0IECTPYKTOPAMH.
MexaHu3mbl  pa3pylIeHUs pa3MYHbIX MaTepHajiOB HEOPTraHMYEeCKHMMH KHCJIOTaMH,
00pazyeMbIMHA MUKPOOPTaHU3MaMHU-0U0IECTPYKTOPAMH.
MexaHu3Mbl pa3pylieHus MaTepualioB pepMeHTaMu, 00pa3yeMbIMU MHUKPOOpPTraHU3MaMu-
OMO0IeCTPYKTOPAMH.
Metoasl  uccrnenoBaHus OMOMOBPEXKACHUNW  CTPOUTENBHBIX MaTepuaioB U
KOHCTPYKIUH.
buonuabl — cpencTBa 3aUThl OT OHOMOBPEKACHUIA.
Knaccudukanus 6MoUUA0B [0 HA3HAUYEHUIO U XUMUYECKOMY CTpoeHHI0. DyHruuuas! u
OaKTepULIUIBL.
XYMUYECKUH COCTaB U CBOWCTBA OMOIIUIOB.
MeTo/b1 UCTIBITaHUS OHOIMIHON aKTUBHOCTH XUMHYECKUX COCTUHEHHIH.
CrangapThl 10 METOZaM J1JaOOPaTOPHBIX MCIIBITAHUNA HAa TPUOOCTOMKOCTB.
Enunas cucrema 3amutsl oT kopposun u ctapenus (I'OCThr).
brokoppo3usi CTpOUTENBHBIX MaTepUAIOB (COCTOSIHME BOIIPOCA U ITYTH PEIICHHUS).

PazpaboTunkm:

77 /
/d(j/if npodeccop b. H. Orapkos

crapiui npenoaasarens H.E. bykoBckas

[Tporpamma cocrtaBieHa B cooTBeTcTBUH ¢ TpeboBanusmu OI'OC BO mo HampaBieHHIO
06.03.01 «buonorus», mpodrro MOATOTOBKH «MHUKPOOHOIOTHS».

[TpoTtokon Ne 5 3aB. xadenpoii /f{@

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN Ka(I)CI[pBI MI/IKpO6I/IOJ'IOI‘I/II/I

«10» ¢pespans 2023 r.
/" B. H. Orapkos

Hacmoswas npoepamma, ne modxcem Ovimb 8ocnpousgedeHa Hu 6 Kakou gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenust Kagheopvl-paspabomyuka npocpammsi.



