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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Ileanb ocBOEHUS JUCIHUILIHHBI

[enpro ocBoeHUs TUCHUIUIMH "MUKpOOHBIE OMOTIOBpEKIeHUs" sIBisieTCsl opMUpOBaHUE
y CTYIEHTOB TPO(HECCUOHATBLHOM KOMIETCHIIMA B MPOU3BOJCTBEHHON NEATEIHHOCTH U IPOIIa-
raHja 3HaHWil, HaMpaBJIECHHBIX HA Pa3BUTHE CIIOCOOHOCTEN TBOPUECKU HCIIOIb30BaTh B HAYUHOMN
Y MIPOM3BOICTBEHHO-TEXHOJIOTUYCCKON ACSITEILHOCTY 3HAHUS (YHIAMEHTAIBHBIX M ITPUKIATHBIX
pa3iesioB MUKPOOMOJIOTUYECKUX TUCUUIUTHH. L[enb OCBOSHMS NUCHHUIUIMHBI U3y4€HHUE OCHOBHBIX
areHTOB - MUKPOOPTAaHU3MOB BO30YyIUTEIICH TOBPEKACHUS TPOMBIIIJICHHBIX MATEPHAIIOB U U3/IC-
i, OHOXUMUYECKMX MEXaHU3MOB MOBPEKICHUI U CPE/ICTB UX 3AIIUTHI.

1.2 3agaun AMCHUILIMHEI

3aiau OCBOCHHS IUCHUIUIMHBI — COOPMUPOBATD Y CTYACHTOB:

0a30Boe MBIIIJICHHE, 00ECIIEYMBAOIEE TBOPUECKOE HCIOIb30BaHNE (YHAAMEHTAIbHBIX
3HAHUU U MPUKIAJHBIX Pa3/Ie]IOB MUKPOOHOJIOTHH B MPOU3BOJICTBEHHO-TEXHOJIOTUYECKON /1es-
TEIbHOCTH;

CIIOCOOHOCTH MPUMEHSITh METOANYECKHE OCHOBBI IPOCKTHUPOBAHUS, BHITIOJTHEHHS MOJIEBBIX
U 1a00PaTOPHBIX OMOIOTMYECKHX, SKOJIOTUIECKUX HCCIIeJOBAHUN;

CIOCOOHOCTH HCIOJIb30BaTh COBPEMEHHYI0 MUKPOOHOJIOTHUYECKYIO JIA0OPATOPHYIO U MIPO-
MBILUIEHHYIO alaparypy.

1.3 MecTo AucuuminHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Jucuumnnuza « MUKpOOHBIE OMOTIOBPEXKACHUS» OTHOCUTCS K YacTH, POPMUPYEMOM yyacT-
HUKaMH 00pa30BaTelIbHBIX OTHOIICHUH, bioka 1 "Iuctumimaer (Moxynn)" yaeOHOTo IIaHa.

Nzydennro kypca « MUKpOOHBIC OHOTIOBPEKACHUS MPEIIICCTBYIOT IUCIUIUINHBI, HEOO-
XOAUMBIE JUUISl €€ U3YUYCHUS, TAKUE KakK «Xumus», «Dusnka», «Ikonorus», «bBHOXUMHS ¢ OCHO-
BaMU MOJIEKYJISIpHOM Onosnorun», «OCHOBBI MPOEKTHOM fnestenbHocTH (buonorus)y». Jlannas auc-
[UIUTMHA HEOOXOAMMA /ISl MOCIIEIYIOIIET0 YCIEeITHOTO OCBOGHHUS TAKMX JAUCHHUIUINH Kak «MuK-
POOHOIOTHS TPUPOIHBIX IKOCUCTEMY, «MUKpOOHAast OMo3HEpPTreHTHKa», «bropasHoodbpasue u cu-
cTeMaTuka Oaktepuii», «MeToasl UACHTU(GUKAIIMKT U OCHOBBI TAKCOHOMUU MPOKApUOT», «CaHu-
TapHasi MUKPOOHOIOTHSI.

Jlis yCBOEHHUsI Kypca CTYIEHTY HEoOXOJIMMO OpHUEHTHPOBATHCS B IMpobiemax oO1ei
MUKpPOOHOJIOTHH, OMOXUMUH, IKOJIOTHH. VIMETh HABBIKM CaMOCTOSITENILHON paboThl C JIUTEpaTy-
PO, BKJIIOYasi NEPUOAMUYECKYIO HAYYHYIO JTUTEPATypy MO OMOJIOTUH, U HAaBBIKU PabOTHI C 3JEK-
TPOHHBIMH CPEACTBAMU HWH(MOPMAIUH.

Matepuainsl AUCIUIIIMHBI HCTIONB3YIOTCS CTY/IEHTAMH B HAY4YHOU paboTe MpH MOATr0TOBKE
BBIMYCKHOM KBalM(DUKAIIMOHHOM pabOThI, a Takke B XOJe TMOJTY4YeHHs 3HAHHA BO BTOPOH
CTYIIEHH BBICIIETO O0pa30BaHMs (MarucTparype), KpaiHe BaKHbI B OCYIIECTBICHHUU IMPAKTHU-
YECKOM JNeSITeNbHOCTH OakaiaBpa OMOJIOTUH.

1.4 TlepeyeHs NJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUsI 0 JMCHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € JIAHMPYEMbIMHU pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHON NPOTrPaMMBbI

N3yuenune naHHOW ydyeOHOM IUCHMIUIMHBI HAIlpaBiIeHO Ha (opMuUpoBaHHE Yy oOyuaro-
HIUXCA CIETYIOINUX KOMIIETCHIUMN:

PesynbTarel 00yueHus IO JUCIMILTHHE
Kon n HanMeHOBaHME MHAMKATOPA

ITK-4 CriocobeH npyMEHSTh Ha MPOM3BOACTBE COBPEMEHHBIE METOIbI 00pPa0OTKH, aHaIM3a U CHHTE3a MOJIEBOH,
TIPOM3BOJICTBEHHOH 1 1TabopaTopHOi OMoIOrHYecKoi HH(pOpPMaIHH, IIIAHUPOBATH U IIPOBOJUTH MEPOIIPHUSTHUS IO
71a00paTOPHBIM HCCIIEOBAHUSIM, OLICHKE COCTOSIHUSI, OXpaHe MPUPOJHOI cpe/bl U BOCCTAHOBICHUIO OHopecyp-
COB.

HIIK-4.1. YMeeT opraHu30BBIBaTh MPOIIECC MPo- 3HaeT KIacCH(PUKANNI0 OHOMOBPEKICHUN; MHKPOOPTaHH3-
BEJIEHUS UCCIIEIOBAHUHN C y4acTHEM TPUBJICUCH- MOB-areéHTOB OHOTIOBPEKICHUI, OOBEKTH OHOIIOBpEXKIC-
HBIX KOJIJICKTUBOB MCTIOJTHHUTEICH HUH

YMeeT opraHM30BHIBATH IPOIECC MPOBEICHUS MHUKPOOHO-
JIOTHYECKHUX MCCICI0BaHUI




KOIL 1 HAaUMCHOBAaHUEC UHAUKATOpA

P€3yJ'II>TaTI)I 06yquI/I${ o AUCIHUIIINHC

Bnameer meTogaMu paboThI ¢ OMOIOTHIECKUMHU OO BEKTAMH B
TIOJICBBIX M JIAOOPATOPHBIX YCIOBHSX

WIIK-4.2. YMeeT oOlLEHHWBATh HAaydHBIE PE3Yilb-
TaThI OT/IEJILHBIX YYECHBIX H/WIIN KOJUIEKTHBOB UC-
TIOJTHUTENEN

3HaeT NPUHIHIE GYHKIIHOHUPOBAHUS COBPEMEHHOTO 000-
PYLOBaHUSA

YmMmeer AHAJIM3UPOBATh HAYYHBIC NAaHHBLIC HUCCJICIOBaHUN U
HCIOJIB30BaTh MOJYYCHHBIC 3HAHUA TIPpU BI)IGOpe Haubosee
TIPUTOJHBIX C1oco0oB 3alIMThI OT 61/101'1013pe>1<,ueH1/1171

Brameer HaBbIKaMu HICHTH(UKAIMM arcHTOB OHOMOBpE-
KISHUN

WIIK-4.3. Obnagaer HaBbIKAMU NPOBEACHUS Me-
pONpUATUIl 1O OLIEHKE COCTOSHUS NPUPOIHOU
cpenbl

3HaeT KiIacCUuecKue M COBPEMEHHBIE MUKPOOUOJIOTHYE-
CKHE METOJbl TMPOBEACHUS HAYYHBIX HCCIEJOBAHUMA ISt
JMKBUIAIUHN OMOMOBPEIKICHUN

YMeeT BHIOMpATh METOJOIOTHYECKUH MOAXOM Ul OLEHKH
COCTOSIHUSI IPUPOJHON Cpeibl

Bna/:[eeT HaBbIKaMU MPOBEACHUS MepOHpI/IﬂTI/Iﬁ 10 OIICHKEC
COCTOSAHUA 6HOHOBpe)KZ[alOH.[eI>i CHUTyallu € IOMOIIbIO MUK~
pO6I/IOJ’IOFI/I‘IeCKI/IX MCTOIOB

UIIK-4.4. 3HaeT npaBoBbIE OCHOBBI OXpaHbl IpHU-
POZBI ¥ IPUPOAOTIONB30BAHHS

3Haer IpaBOBbIC OCHOBBI UCIIOJIb30BaHU A MI/IKpO6I/IOJ'IOFI/I‘IC-
CKUX IIpenapaToB I OXpPaHbl NPHUPOJAbI U IPUPOAOIIOIB30-
BaHMsA

YMeeT BBHIIONHATE Pa0OTHl M MCCICIOBAHUS 110 3allUTe Ma-
TEpUaJIOB OT OHONOBPEKICHUM

Bnaneer HaBbIKaMM NTOMCKAa HOPMAaTUBHOW M METOAOJIOTHYE-
CKOW Hay4HOH JUTEpaTypbl, cTaTeil B COBPEMEHHBIX 0azax
JaHHBIX.

Pe?;an)TaTI)I O6yT-IeHI/I$I 10 JUCHUINIMHE JOCTUTAIOTCA B paMKax OCYHICCTBJIICHUA BCEX BU-
JO0B KOHTAKTHOM M CaMOCTOSITEIILHOMN pa6OTbI O6y‘laIOIJ_[I/IXC$I B COOTBCTCTBHU C YTBCPKACHHBIM

y4€OHBIM IJIAaHOM.

I/IHI[I/IKaTOPBI JOCTIDKEHHSI KOMIIETEHIIUM CUHUTAIOTCS C(I)OpMI/IpOBaHHBIMI/I pu DOCTHIKEC-

HHUH COOTBCTCTBYIOIIUX UM PE3YJIbLTATOB O6y‘l€HI/I$I.

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO0ras Tpy10éMKOCTh AUCIMIUIMHBI cOCcTaBsieT 4 3aueTHbIX enuHu (144 vaca), ux pac-
npejiesieHre o BUaaM padoT NpeCTaBIeHO B Ta0IuUIle

Buns padot Bcero ®Dopma 00yueHHs
4acoB ouHas O0YHO-3204- 3a04Has
Has
5 X X X
ceMecTp ceMecTp ceMecTp ceMectp
(gacen) (gacen) (gacsr) (gacsr)
KonrakTHas pa6ora, B TOM 4HcJIe:
AynuTOpHBIE 3aHATHS (BCEro): 40,3 40,3
3aHATHS JIEKIIMOHHOTO THIIA 16 16
71a00paTOpHBIE 3aHATHS 18 18
MIPAaKTHYECKUE 3aHATHS - -
CEeMHHAPCKHE 3aHSATHS - -
HNunas xoHTaKTHas pabora:
KoHTponb camocTosTebHOM paboTh
(KCP) 6 6
IMpomexyrounas arrecraius (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM 68 68
qucie:
Bvinonnenue unousudyaibHvlx 3a0anutl 4 4
(nooecomogxa coobwienull, npezenmayuii)
Pechepam/>cce (noocomosra) 4 4




Camocmosmenvroe usyueHue pazoenos,
CaMOn0020mosKa (npopabomxka u noemo-
Dpenue IeKYUOHHO20 MAMEPUAnA U Mamepu- 56 56
ana yueOHUKo8 u yuebHvix nocobuil, nod2o-
MO8Ka K 1a00PaAmoOPHbIM U NPAKMUYECKUM
3AHAMUAM, KOIIOKSUYMAM U M.0.)
IToAroToBKa K TEKYIIEMY KOHTPOIIIO 4 4
Kontpoas: 35,7 35,7
[ToaroroBka K 9K3aMeHy 35,7 35,7
Oomast Tpyaoem- gac. 144 144
KOCTh B TOM YHCJIe KOH- 40,3 40,3
TaKTHasi padoTa
3a4. e 4 4

2.2 ConepxxaHue QM CUUILTHHBI
Pacnpenencnue Bu0B y4eOHOU pabOThI U HX TPYJOEMKOCTH TI0 pa3JieiaM JAUCIUTLTAHBI.
Pasnernsl (TeMbl) AMCHIUIUIMHBL, H3y4aeMble B 5 cemectpe (ounas ¢hopma obyuenus)

KonnuectBo yacoB
Breaynu-
Ne HaumenoBanue paznenos (Tem) AyRHTOpHaS TOpI-}I]aH
Bcero pabora
pabota
J 113 JIP CPC
1. [onsTne OMOMOBpPEKICHIH U OHOJIETpaIaIlHH. 13 2 - 2 9
2. [Ipu3HaKu OMOTIOBPEKACHUH 13 2 - 2 9
3. Mukpockonndeckue TprObI - areHThl OMOMOBPEKICHAN 13 2 - 2 9
4. Bakrepun - areHTHl OHOTIOBPEIKICHIIHA 17 2 - 4 11
5. .ATpeccHBHBIC METa0OINTH MUKPOOPTAaHU3MOB 13 2 - 2 9
6. DaKTOPEI, BIHUSONINE HA IPOLIECCH ONOTIOBPEKICHUH 15 2 - 2 11
7. CpencTBa 3aIIiThl OT MUKPOOHBIX MOBPEKICHHN. 18 4 - 4 10
HUTOI'O no pasdenam oucyuniurvl 16 - 18 68
Kontposs camoctosTensHoH paboTs! (KCP) 6
[Tpomexyrounas arrecrauus (MKP) 0,3
IToaroToBKa K TEKYIIEMY KOHTPOIIIO 35,7
OO61mmas TpyJ0€MKOCTh IO JUCIUILTHHE 144

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — nabopatopHbie 3aHs-
tusi, CPC — camocrosiTensHas paboTa CTyJeHTa

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIUHBI
2.3.1 3ansATH JeKIMOHHOTO THNA

HaumenoBanue paszena
(Temsr)

Copepxanue pazfena (TeMbl)

dopMa TeKyLero
KOHTPOJIS

TIOBPEXKICHUH

1. |loustne Guonospexe-| [ToHsTHE O OUONMOBPEKIECHUU M OWOAErpajanuu. YCTHBIA onpoc
HUH 1 OHOIeTpajiatiui. Buonospexnaromas cutyanus. AreHTHl U 00bEKTHI
ouonoBpexaeHnil. Knaccuduxamms 6uonoBpexie-
Huii. HopMaTuBHBIE M IPABOBBIE AKTHI, pETIAMEHTH-
pymomiue padoTy ¢ OMOMOBPEKICHHBIMU MaTepHua-
JIaMH.
2. |llpusnaxu 6nonospeske- [IpOMBINUICHHBIE MaTepuaabl W W3ZENHs, TO0-| YCTHbI onpoc
Huid BpEX/IaeMble MUKPOOPTaHU3MaMH.
3. |MuKpocKOmHIeCcKHe Mukpockonuyeckue TpHObI -  areHThl  OHO-| YCTHEIH onpoc
rpubbl - arenthl 6MO-|oppeskennil. XapaKTepHCTHKA MHUKPOMUIETOB -
HOBPEAVICHIH OCHOBHBIX BO30yauTeNnel  OMOMOBPEKICHUI.
[TpuHIMITEL BBINENEHUS W3 TOPAXKEHHOTO MATEpPH-
anma TpuOOB-IAECTPYKTOPOB.
4. |bakrepuu - areHTH OWO- YeTHbIN onpoc

Cykiieccuu BUZIOB B TIOBPEKIAEMBIX MaTepHaliax W
M3AeNusIX. OKojoro-reorpaduueckas crenuduka
pacnpesielieHuss MUKPOOPTaHU3MOB- JIECTPYKTOPOB.




Acconmanuy MUKpOOpPraHMu3MOB — HauboJiee yacTole
WCTOYHHUKH OMOTIOBPSKACHUH. BiusiHEEe 3KOIOTH-
YeCKHX YCJIOBUH Ha (JOPMUPOBAHHE ACCOLUAIIMIA
MHUKpOOpranu3mMoB. JKenezobakrepuu — ocodast Gu-
3MOJIOT0-9KOJIOTHYECKas Tpynna OakTepuii - BO3-
OyIUTENM KOPPO3WH METALIOB M OMOOOpacTaHHil.
OcHOBHBIE TIPEACTABUTENN U OCOOEHHOCTH OOMEHa
BemectB. OpraHorpodHbie OakTepun -BO30YyIHU-
Tenu OuonoBpexaAcHui. Pa3pymienue opranoTpod-
HBIMU OAaKTEpPHSIMHU TOILUIMB, CMa30YHBIX MaTepH-
QJIOB, CMAa30YHO-OXJIAKIAIOMINX SKUIKOCTEH, pea-
TCHTOB Il OypeHHs W Jp. TPOMBIILUICHHBIX MaTe-
puanoB u pabounx pactBopoB. OCOOEHHOCTH OKHUC-
JeHusT HEPTSIHBIX  YIIIEBOJOPOJOB, HapyIIeHUE
CBOWCTB HEPTH | HE(PTENPOAYKTOB IIPU XPAHCHHH.
HopmatuBHas 1 METOJOJIOTHYECKAsT HAYYHAs JINTE-
parypa, CTaTbi B COBPEMEHHBIX 0a3ax JaHHBIX TI0-
CBSIIEHHBIC OMOTIOBPEKICHUSIM.

HUH

[Tpu3Haku OMOMOBPEKICHUI MaTepuaioB: Mopdo-
noruyeckue (oOpacTaHus, MOSBICHUE 3B, TPEITUH U

T.11.), U”3MCHEHHUE CBOMCTB.

5. |Arpeccusubie  meraGo-|Kitaccudukanus pepmMeHToB. DepMEHTHI MUKPOOp-| Y CTHBII onpoc
JIITBI MUKPOOPTaHI3MOB | rayy3MOB, y4aCTBYIOIIHE B OHOIOBPEKICHHSX.
Ocobennoctu (pepmenToB. KOHCTUTYTHUBHBIE U UH-
ayuupyemble GepMeHThl. Pusnueckue  (aKTOpBI,
BIMSIOIIME HA AKTUBHOCTH TPHUOOB: BIIAXKHOCTB,
TeMIiepaTypa, u3sydeHus u ap. Opranudeckue Kuc-
JOTHI, pa3pyIIAIONINe TPOMBIIIICHHbIE MAaTePHAIIBI.
MeTo/1bI OLIEHKH COCTOSIHUSI OMOTIOBPEXIAI0IeH CH-
TyaIu.
6. |Pakropsl, Bmsomme Ha|[IOHATHE MHKPOOUOJOTHYECKAsT CTOMKOCTh. Du3u-| YcTHbIi onpoc
npouecchl GHONOBPEXRIE- | yeckpe dakTophl. XuMmuecKkie GakTopsl. Bromorn-
i yeckue ¢aktopsl. OOopynoBaHHE, NPUMEHSEMOE
JUISL QHAJTI30B.
7. |CpexctBa sammthl  OT|[IOMCKM CpEJCTB 3aIIUTBl OT MHKPOOHBIX I10-| YCTHBI ompoc
MUKPOOHBIX  NOBPEXKIC-|\pesinenmil.  CaHMTAPHO-THTHEHHYECKHE  HOPMBI
i IIPU XpaHEHUHU, MAaTepUANIOB U SKCIUTyaTalluu U3Je-
JIUH.
AHTUMUKpOOHbIE areHThl. OmnpeaeneHue MOHATHS
"omouun”. Knaccudukaius OUOIHIOB MO Ha3Haye-
HUI0O U XUMHYECKOMY CTpOeHUI0. DyHTHIUIBI |
Oakrepunuapl. XUMHUYECKUH COCTaB M CBOMCTBa
OMOLIMIOB.
2.3.2 JlaGopaTopHbie padoThI
e HaHMeH(()lTasl\I/{III/)IS pazzaena TemaTHka paGOT <I>opliv(1)211{ ;;Ei?em
1. |Toustne Ononospexie- Pojh MHKPOOPTAHU3MOB B PaspyIICHUH MPOMBIII- K
HUM 1 OUONCTPANAIMH. | oy MaTepHaNoB M M3Ae/nil. DKOHOMHYECKHIA
yiepd OT MUKPOOHBIX MOBPEXJIEHHH. DKoI0oruye-
CKHE aCIeKThl OMOMOBPEXKICHHM.
2. |[Ipu3Haku GuOMOBpEXKIC- K




Muxkpockonudeckue
rpubbl - areHTel OHO-
MOBPEXKACHUI

[TopaxeHre MUKPOCKOTTUYECKUMU TprbaMu JIpeBe-
CHHBl M JPYTHX LEJUTIJIO30COAECPKAIUX MaTepHU-
ajoB, B TOM YHCIIE KHUT, PYKOIIUCEW, TPOU3BE-
JICHUH )KUBONMUCH U Ap. MccnenoBanne nopaxeHHbIX
rpubaMu CTPOUTEIBHBIX MAaTEPHAIOB U KOHCTPYK-
1uil. Beinenenue oCHOBHBIX I'pUOOB-IECTPYKTOPOB
Ha CTCIMATBHBIX CpefaxX, UACHTU(DHUKAIMS 10 poja

Bakrepnu - areHter Owmo-
MOBPEXICHUN

Jlutorpodupie OakTepuum — BO3OymUTENH OHO-
noBpexaeHuid. CynbhaTpeayupyomue O0akTepuu
(CPB) - ocHOBHbIE BO30YIUTENH KOPPO3UH CTAJIH,
xKeneza W amoMUHUS. THOHOBBIE OaKTEpHH — BO3-
OymuTenu a’poOHOM KOPPO3MHM  METaUTMYSCKUX
KOHCTPYKIIMH, KaMEHHBIX, OCTOHHBIX COOpYXKe-
HUM, pEe3UHOBBIX U Ap. wuzgenuidl. OcoOeHHOCTH
MeTabonu3ma.

Hutpudunupyromue 6akrtepun -  pa3pylIATEIN
METAJUIOB W MOPHUCTBIX CTPOUTEIBHBIX MaTepua-
n0B. OcHOBHBIE mpencTaBuTen. OCOOEHHOCTH Me-
TaboJIM3Ma M MEXaHH3M MOBPEXKIAIOIIETO BO3ICH-
CTBHSI HUTPUDUITPYIOIIUX OaKTepHil.

ArpeccuBHbIE  MeTa0o-
JIUTBI MUKPOOPTaHU3MOB

@depMeHTBI, y4YacTBYIOIIUME B OHOIOBPEKICHUH,
MEXaHU3M pazpyuieHus. Pa3pyiaroniee neictsue
OpraHoTpo(HBIX OaKTepuii Ha KOCMETHYCCKUE
AMYJbCUH, KPEMBI U JIp. cpeAcTBa. MexaHu3M 1o-
BpPEXKIAIOMIET0 BO3AEUCTBUS. Bo3ieiicTBUS MUKpPO-
OpraHM3MOB Ha MaTepuaibl: OHo3acopeHue, Mexa-
HUYECKOE MOBPEXKACHUE, XUMUYECKasT AECTPYKLHUS
nox jeiictBueM (EPMEHTOB HIIM MPOJYKTOB Me-
TaboIM3Ma.

®DaKTOphI, BIUAIONINE Ha
MIPOIIECCHl OMOTIOBPEKIC-
HUH

Knaccudukanus MUKpOOPraHU3MOB IO UCTOUYHUKY
nuTtanus. OTHOLIEHHE MUKPOOPTaHU3MOB K KHCIIO-
poly. 3HaueHue KUCIOTHOCTH cpeabl. Bnusuue xu-
MHYECKUX BEILIECTB Ha areHTOB OMOIMOBPEXKICHHH.
BinsHue BIaXHOCTH M TeMIIEpaTypbl Cpeabl Ha
pa3BUTHE MOBPEXKAAIOIIETO BO3IEUCTBY. bronoru-
yeckue (akTophl, BO3JEHCTBYIONINE HA OHMOMOBpe-
xaenue. ObopyioBaHue, MpUMEHseMOoe [T aHAJIH-
30B.

Cpenctaa
MHUKPOOHBIX
HUN

3aIUTBl  OT
MOBpEXIe-

[TonGop OMOLMAHBIX NPUCATOK K 3allUIIAEMOMY
Marepuairy. COBMECTUMOCTh XMMHUYECKUX CBOMCTB
ouonmaa ¢ 3alMIIAeMbIM MaTepHajgoM (TEXHOJIO-
TUYHOCTH OMOLMIHON MpucaaKu). MeTobl HCTIbITa-
HUS OMOLIMTHOM aKTMBHOCTU XMMUYECKHUX COEIMHe-
Hull. VcnbiTaHne aHTUMUKPOOHOM aKTUBHOCTH Ha
TECT-KyJIbTypaX, MHUKPOOPIaHHU3MaXxX, BBIIECIEHHBIX
U3 TOBPEKIEHHOTO MaTepuajia U Ha 00beKTe
ouonoBpexaeHus. TpeOoBaHus, TPEIbIABISEMBIE K
ouonuaaM, HUCHOJIb3YEMBbIM B MPOMBIIUIEHHOCTH.
DKOJIOrHYeCcKHe ATEKIbI UCIIOIb30BaHUs OMOLUIOB B

MPOMBINIJICHHOCTH

K,P




[TepcrieKTHBBI UCIIOJIB30BAHUS (PU3UYECKUX METO-
JIOB BO3JICHCTBUS HAa MUKPOOPTaHU3MBI C LEJIbIO
3alUTBl MATEPUATIOB U MU3JICIHI OT OMOTOBPEXKIe-
Husl. buonornueckre MeToIbl 3alIUTHl  MaTEPHUAJIOB
U W3JeNuid  OT MHKPOOHOro paspymeHus. Me-
TOJIbI U OCOOEHHOCTH 3aIIUThl ONTHYECKUX U3CIUH,
JTAKOKPACOYHBIX TOKPBHITHIA, HEPTETIPOIYKTOB, Jpe-
BECHHBI, nonuMepoB U Ap. Co3nanue OUMOCTOMKUX
KOMITO3UITMOHHBIX MAaTEPHAJIOB U KOHCTPYKIIUN

3ammra nmaboparopror padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcosoit

pabotsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), Hanmcanue pedepara (P), acce (3), xoi-
nokBuyM (K), rectupoBanue (T) u 1.1.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MPOEKTOB)
KypcoBbie paboThl — HE IPEAYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAUYECKOTO oDecTieYeHNs I CAMOCTOSITEJIbHOI PadoThI

00y4YAIIUXCH 10 JUCHHUILIMHE (MOYJII0)

Ne

IMepeyeHp yueOHO-METOIMYECKOTO 00ECTIEIEHHS TUCIIUIUTHHEI TI0 BBITIOJTHE-
Bux CPC HHUIO CAMOCTOSTEILHOM PabOThI

Hanmcanue pedeparon MeTonnyeckue pekoMeHAalNK M0 OPraHu3alii CaMOCTOSITELHOM paboTh
CTYACHTOB KaeJphbl TCHETUKH, MUKPOOHOJIOTHH U OMOXUMHH, YTBEPIKICH-
Hble Kadeapoit nporokoa Ne 07 ot 18.02.2021 r

CamonoAroToBka Meroauyeckue peKOMEHJIAUU 110 OPraHu3allid CaMOCTOSITEIBHOH PabOTHI
CTYJICHTOB Ka(epbl TeHETHKH, MUKPOOHOJIOTUH 1 OMOXUMUH, YTBEPIKACHHbIE
kadeapoit mpotokos Ne 07 ot 18.02.2021 r

VY4eOHO-MeTOINYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydarolmuXxcs U3

YHCiIa MHBAIK/IOB U JIUI[ C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) mpenocraBnsorces
B (hopMax, aJaiTUPOBAHHBIX K OTPAHUYEHHSIM UX 3/JOPOBbS U BOCIIPUATHS HH(POpMALIUU:

JUi nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.

JUig U1 ¢ HapyLIEeHUsIMH OIIOPHO-JBUTATEIBHOTO anmapara:
— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayauodaiina.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-

Haromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJOIMH, IPUMEHsIeMbIe IIPU 0CBOCHUHU IMCUMILIUHBI (MO-

AyJasl)

ITpu peanuzanuu yqeOHOM pabOTHI 10 OCBOCHHIO Kypca "MUKpoOHbIe OMOTOBpEX/Ie-

HUA" UCIIONB3YIOTCS COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHH!

° I/IH(l)OpMaHI/IOHHO'KOMMyHI/IKaHI/IOHHI)Ie TEXHOJIOTHUH,
® TIPOEKTHBIE METO/IbI O0yUYCHUS;

® HCCICOOBATCIBCKUEC MCTOJAbI B OGy‘IeHI/II/I;

e mpobiaemMHOe 0OyueHHe




Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbS MPEIyCMOTpPEHA OpraHu3alus
KOHCYJIBTAIIMH C HCOJIb30BAaHUEM JIEKTPOHHOMN MOYTHI.

Ceme
cTp

Buj 3ans-
tus (J1, JIP,
I13)

I/ICHOJ'II)?)yeMI)Ie HWHTCPAKTHUBHBIC O6pa30BaTeJ'II)HI>Ie TCXHOJIOTHH

Komnu
€CTBO
9acoB

JI

[IpobnemHas JeKUus MO0 TeMaThke: ACCOIMAIUH MHKPOOPraHM3MOB Haubonee
YJaCcThIC HCTOYHHKH OUOTIOBPEXACHHHN. BIusHIe 3KOIOrHUECKUX YCIOBHUi Ha popMu-
pOBaHME acCOIMANNi MHKPOOPTaHH3MOB.

JIP

PaGota B ManpIX rpymmax C UENbI0 OOCYKICHHS OTBETOB Ha MPEAJIOKCHHEIC
JUIS  CaMOCTOSTENIBHOW pabOTHl BOMPOCHI MO TEMATHKE 3aHSATHS.
KOHTPOJIMPYEMBbIC TPEIOIABATEICM JUCKYCCHH IO TEMaM:
1. poJIb MUKPOCKOTIMYECKUX IPUOOB B TIPOIIeccax OUOMOBPEkKACHHIA. 2. POJIb OaK-
TEpUH B MpoIleccax OUOMOBPEKICHHH.
3. ponb acconmanuii OakTepuit B mporeccax OMOMOBPEKICHHN.
4. OWONMOTHMYECKHE METOABI 3allUThl MaTepPHaliOoB M WU3ICIUH OT MHUKPOO-
HOTO Pa3pyIICHHUS.
[oxroroBka cryneHTamMu pedepaToB U MyIbTHMEAUHHBIX PE3EHTAINH 110 TeMa-
THKaM:

1. Knaccudukarms OHOMOBpeKICHIH

2.ATeHTBI OMOTIOBPEIKICHUI

3.BuonoBpekacHNS MPOMBIIIJICHHBIX MaTCPHUAJIOB

4. DBHONOBPEXICHUS CTPOUTEILHBIX KOHCTPYKIIAN

5. Hcnonp3oBaHne OMONHIOB B IPOMBIIIIEHHOCTH

6./ cnonp3oBaHre OMONKAOB B OBITY

7.OKOHOMHUYECKH yIiepO OT OMOMOBPEKICHUN

8.0xonmoruueckuii ymepo oT OHOOBpeKICHIIHA

9.®usnyeckue crocoob 00pHOBI C OMOMOBPEKAAIOIINMH areHTAMH

10. Xummdeckue crocoOsl 00pHOBI ¢ ONOTIOBPEKIAIOIINMHI areHTaMHU

11. Buomormdeckue cmocoObl OOprOBI ¢ OHOMOBPEKIAFOIIUME areHTaMH

12. Merozasl 1 0COOEHHOCTH 3aIUTHI ONTHYECKUX HU3ICTUI

13. Metoabl 1 0COOCHHOCTH 3aIUTHI TAKOKPACOTHBIX TTOKPBITHIHA

14. Metoabl 1 0COOCHHOCTH 3alIUTH HEPTETIPOTYKTOB

15. Meronbl 1 OCOOCHHOCTH 3aIlIUTHI JPEBECHHBI

16. Metoabl 1 OCOOCHHOCTH 3aIIUATHI IOJHUMEPOB

17. Co3znanne OWOCTOMKMX KOMIIO3HIIMOHHBIX MAaTEPHAIOB W KOHCTPYKIIHH

18

Hroro:

20

HOH aTTecTaluu

4. OueHoYHbIE CPeCTBA /ISl TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH W IIPOMEXKYTOY-

O1ieHOuHBIE Cpe/ICTBA NMPEIHA3HAYEHBI U1 KOHTPOJIS M OLIEHKH 00pa30BaTeNIbHBIX J1I0CTH-
KEHUI o0yJaronxcs, OCBOUBIIMX IporpaMmMy y4eOHOM AucIUIIINHBI « MUKpOOHBIE OHOMOBpe-
KACHUSI.
OneHoYyHbIE CPEACTBA BKJIIOYAET KOHTPOJbHBIE MaTepuaibl JIJs MPOBEACHUS TEKYILIETro
KOHTPOJIS B (hOopMe YCTHOTO OIpoca Mo TeMe WM pasJieiny, oK a-Tpe3eHTalluu, TUCKYCCUsIM 1
MIPOMEKYTOUHOM aTTecTalii B popMe BOIPOCOB K IK3aMEHY.

CTpyKTypa OlleHOYHBIX CPEeACTB AJIsl TeKYIIeil U MPOMEKYTOYHOM aTTeCTAMH

HaumenoBaHne OLICHOYHOT'O CpEACTBA

BaHUM C ydacTUeM
MIPUBJICUYEHHBIX  KOJI-

YKICHHI; 00BEKTHI OMOTTOBpE-
JKICHHH

5.
JlaboparopHnas pa-
6orta mo teme 2, 5.

Ne Kona u nammeHnoBanue
/ PesynbraTel 00y4eHus
n/m WHAUKATOpa . IIpomexxyTodnas atre-
Texkylmuil KOHTPOJIb
cranus
3Haer knmaccudukamuio 6uo- | Bompock! mis ycT- Bormpoc Ha 3x3ameHe
HUIIK-4.1. Ymeer opra- N
HOBPEKIEHHUI; MHKpoopra- | Horo (mucemennoro) | 1-5,21-26,
HU30BBIBATH IIPOLECC 6 ompoca 1o Teme 1 2
HU3MOB-ar¢cHTOB HOIIOBPEC-
1 MIPOBENIEHUST HUCCIIEIO- 3MOB-arcHTo OnOBpE '




JIEKTUBOB HCIOJHHUTE-
nei

YMeer opraHu30BBIBATH TPO-
1IeCC TMPOBEIACHHSI MUKPOOHO-
JIOTHYECKUX UCCIICIOBAHUN

Bnameer meromamu paboTEI ¢
OMOJOrNYeCKUMU 00bEKTaMU
B IIOJICBBIX U JIADOPATOPHBIX
YCIIOBHSAX

KosutokBuym 1o pas-
neny (teme) 2, 5.
Pedepar no rema-
tuke 1-4, 9-11

HIIK-4.2. YMmeer orie-
HUBaTh HaydHBIE pe-
3YNBTaTHl  OTHEIBHBIX
YUYEHBIX W/UITH KOJUIEK-
THUBOB MCIIOJIHUTEIICH

3HaeT NPUHIUIBI (YHKIHO-
HUPOBaHHS  COBPEMEHHOTO
o0opyI0BaHUs

YMeeT aHaIM3UpOBaTh Hayd-
HBIC TAaHHBIEe HCCIICI0BAHMN 1
HCIIONB30BaTh  TIONYYCHHBIC
3HAHMS MPU BBIOOpE HamOo-
Jiee MPUTOHBIX CIIOCOOOB 3a-
IIUTHI OT OHOTIOBPEKICHUI

Brnaneer HaBBIKaMH HIEHTH-
(uKaIu areHTOB OMOTIOBpE-
KISHUN

Bomnpocs! mst yer-
HOTO (TMCBMEHHOT0)
ompoca 1o Teme 2, 4,
6.

JlabopaTopHas pa-
oora 1o teme 3, 4, 6.
Komnnoksuym no pas-
nery (tTeme) 3,4, 6.
Pedepar no rema-
Tuke 12-17.

Bompoc Ha sx3aMeHe
17-20, 28,29,38-41

UIIK-4.3. O6nagaer
HaBbIKAMU NPOBEACHHUS
MEPOIIPUATUI o
OIIEHKE COCTOSIHUSA MIPH-
pOOHOM cpefbl

3HaeT KJIacCHYeCKUe U COBpe-
MEHHBIE ~ MHKpOOHOJIOrHYe-
CKHE METONBl TPOBEICHUS
HAy4YHBIX HCCIEIOBAaHUN s
JIMKBUJALMK OHOIMOBpPEkKIe-
HUHI

YMeer BBIOHpATh METOMOIIO-
THYCCKHI IOJIXO., IS
OLIEHKU COCTOSIHUSI TIPUPOJ-
HOM cpeJibl

Bnaneer HaBbIKamMu npoBeie-
HUSL MEPOIIPUSITUIA IO OLIEHKE
COCTOSTHUSI OMOTIOBPEKIAr0-
el CUTyalMu C HOMOIIbBIO
MHUKPOOHOIIOTHIECKHX METO-
JI0B

Bompocs! mist yet-
HOTO (IMMTMCEMEHHOTO)
ompoca 1o teme 1, 3,
7.

JlabopaTopHas pa-
6ota o Teme 1,4.
KomnmokBuym mo pasz-
neny (teme) 1,4.
Pecdepar no Tema-
Tuke 7,8.

Bompoc Ha sk3amene
10-14,27, 37,

WIIK-4.4. 3naet mpaBo-

BbIE OCHOBBI OXpaHbI
HIPUPOABI U IPUPOJO-
I10JIb30BAHUS

3HaeT NpaBOBbIE OCHOBBI KC-
MOJIb30BaHUSI  MHUKPOOHOJIO-
THYECKUX MPErmapaToB JJis
OXpaHbl TPUPOJABI U TIPHPO-
JIOTIOJIb30BAHUS

YMeer BBHITOMHATH PabOTHl U
HCCIICIOBAHUS 110 3aI[UTE Ma-
TEPUAIIOB OT OHOMOBPEKIC-
HHI

Bnageer HaBblKaMM IMOHMCKa
HOpPMaTUBHON 1 METO/I0JIOTH-
YECKOM Hay4yHOW JuTepa-
TYpHI, CTaTel B COBPEMEHHBIX
0a3ax JaHHBIX.

Bormpocs! mst ycr-
HOTO (TIMCBMEHHOTO)
ompoca 1o teme 1, 4,
7.

JlabopaTtopHast pa-
60T1a 1o Teme 7.
KosutoxBuym 1o pas-
neiy (Teme) 7.
Pedepar mo Tema-
THke 5,6

Bompoc Ha sk3amene 6-
9,15,16,30-37




TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, He00X0AMMbIe 1JIsl OLleHKH
3HAHMi, YMeHM i, HABBIKOB M (WJIH) ONBITA 1eATEJbHOCTH, XapaKTePU3yOIIMX 3TANbI (hop-
MHUPOBAHMS KOMIIETEHIUI B MpoIecce 0CBOEHUA 00pa30BaTeIbHO MPOrpaMMbl

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (PPOHTAIBHO HA KAKIOM 3aHATHH IS
OIpe/ICNICHUs] TEOPETUYECKON IMOATOTOBKM B BMJIE YCTHOTO ONPOCA, a TAKXKE C IOMOILBIO J0-
KJ1a70B (pedepaToB) CTYACHTOB C MYJIbTUMEAUNHBIMU MPE3CHTALUSIMU U KOJJIOKBUYMOB.

Ilepeuensb BONPOCOB /AJisl YCTHOT'O KOHTPOJISl 3HAHUH CTY/I€HTOB:

Tewma 1. [TonsiTue 0 OGHONOBpEXACHUH M OHOJETpaalii. bHonoBpeXaaroIas CUTyaIHsl.
AreHTBI 1 00BEKTHI OronoBpexkaeHN. Kinaccudukarus OMomoBpexacHI

Tema 2. IIpoMbIUICHHBIE MaTEPHAIIBI U U3/ETIHS, TOBPEXIaeMble MUKPOOPTaHU3MaMHU

Tema 3. Mukpockonuueckue rpuObl - areHThl OMOTOBPEXKICHUN. XapaKTepUCTHUKA MUK-
POMHUIIETOB -OCHOBHBIX BO30OyaHTENel OMOMOBpekIAeHUH. [IpHHINIIBI BRIACTICHUS U3 TTOPAKEH-
HOT'0 MaTepHasa TpudOB-IeCTPYKTOPOB.

Tema 4. Cykiieccuu BUJIOB B IOBPEXAa€MbIX MaTepuanax M U3JeIHsIX. JKOJIOro-reorpa-
¢uyeckas cnenuduka pacupeaeNeHuss MUKPOOPTaHU3MOB- JECTPYKTOPOB. ACCOLMALIUNA MUKPO-
OpPraHu3MOB - Han0OJIee YacThle HCTOYHUKU OMOMOBPEXICHHA. BiusHNE SKOIOTHYECKUX YCIIO0-
BUl Ha (OPMUPOBAHUE accolUalii MUKpoopranusmoB. JKenezobakrepuu - ocobas usuo-
JIOTO-9KOJIOTHYECKass Tpymmna OakTepuil - BO30YAMTETN KOPPO3WU METAJLIOB M OmooOpacTa-
Huil. OCHOBHBIE MPEJICTABUTEIN U 0COOCHHOCTH 0OMeHa BemecTB. Opranorpodusie 6akTepun -
BO30yauTenu OuonoBpexxaeHuil. Pazpyienne opranoTpoHbIME OakTepUsIMH TOIUIMB, CMa-
304YHBIX MATEpPUANOB, CMAa30YHO-OXJIAXKIAIOIIUX >KUIKOCTEH, peareHToB [Uisi OypeHus U Ap.
MPOMBINIUICHHBIX MaTepHANIOB U pabouyux pacTBopoB. OCOOCHHOCTU OKUCICHHUS HEDTAHBIX YyT-
J€BOJOPOAOB, HapylleHHe CBOUCTB HePTH U HeYTENpPOIYKTOB IPU XPaHEHUHU

Tema 5. Knaccudpukanus ¢epmentoB. @epMEHTHl MUKPOOPTaHU3MOB, YYaCTBYIOIIUE B
ouonoBpexaeHusx. OcodeHHoctu pepmeHToB. KOHCTUTYTHBHBIE U MHAYLHPYEMbIE (DEPMEHTHI.
®uznyeckue GpakTopsl, BIUSIONINE HA AKTUBHOCTh T'PUOOB: BIaXKHOCTb, TEMIIEpATypa, U3JIyuyeHuUs
u ip. Opranndeckye KACIO0Thl, pa3pyLIaoLUe MPOMBIIIIIEHHBIE MaTepHalIbl. METObI OLIEHKH CO-
CTOSIHUSI OMOTIOBPEXKIAIOIEH CUTYalUH.

Tema 6. [lonsiTue MuUKpoOHOIOrNYecKas CTONKOCTh. Pu3znueckue pakTopbl. XUMUYECKUE
¢dakropsl. buonoruueckue paxtopsl. O60pyaOBaHNME, TPUMEHIEMOE JIJIsl aHAJTU30B.

Tema 7. Iloucku cpencTB 3alIUThl OT MUKPOOHBIX MOBpexAeHUH. CaHUTapHO-TUTHEHNYE-
CKH€ HOPMBI NPU XpaHEHUH, MaTepUAJIOB U SKCIUTyaTallMu U3AeIuil. AHTUMUKPOOHbIE areHTHI.
Onpenenenne noustusa "ouonuya". Kinaccudukamms 6MOMUA0B M0 HA3HAYCHUIO U XUMHYECKOMY
ctpoeHuto. yHrunuael U 6akTepuUAbl. XUMHUECKUN COCTAaB U CBOMCTBA OMOLIUIOB.

Kpurtepun onenkn:

OneHka «OTIUYHO» / «3auTeHO». OTBEThl Ha MOCTaBJIEHHBIE BOIPOCHI M3JIAratoTCs JIO-
THUYHO, TOCIIE0BATEIbHO U HEe TPeOYIOT JOMOJHUTENbHBIX MoscHeHUH. [1oHO pacKpbIBatOTCs
IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy SIBJICHUSMH U COObITUAMU. JlenatoTcss 000CHOBAHHBIE BbI-
Bo/1bl. CoOMI0OAA0TCSl HOPMBI JINTEPATYPHOU pedn

OreHka «xopoIoy / «3a4TeHo». OTBEeThl Ha MOCTaBJIEHHbIE BOMPOCHI U3J1aratoTcs CUCTe-
MaTU3MPOBAHO M TOCIEAOBaTENbHO. Marepuan u3iaraercsi yBEpeHHO. PacKpbIThl MPUYHMHHO-
CJICZICTBEHHBIE CBSI3U MEXAY ABJICHUSIMH U COOBITUAMU. [[eMOHCTpUpYyeTCs yMEHHE aHaTU3UpPO-
BaTh MaTepua, OJIHAKO Ha BCE BBIBOJbI HOCST apryMEHTHPOBAHHBIN U JOKa3aTeIbHBIN XapakTep.
CobmronatoTcst HOPMbI IUTEPATYPHOU peyH.



OneHka «yI0BIETBOPUTEIBHOY / «3auTeHOoy. [lomyckaloTcs HapylIeHus B IOCJIeI0BATENb-
HOCTH U3JI0KeHUs. HenoyHo pacKphIBalOTCS MPUYUHHO-CIIEACTBEHHBIE CBS3U MEXAY SBICHUSIMU
U COOBITUAMU. J[eMOHCTPUPYIOTCS MOBEPXHOCTHBIE 3HAHMSI BOIIPOCA, C TPYAOM PELIAIOTCS KOH-
KpeTHbIe 3a1aun. IMeroTcst 3aTpyJHEHUs C BbIBOAaMHU. J[OMyCKaIOTCsl HAPYIICHHS] HOPM JIUTEepa-
TYPHOU peun.

OrneHka «HEYIOBIETBOPUTEIHHO» / «HE 3auTeHO». MaTepuan u3naraeTcsi Herocaea0Ba-
TeJIbHO, COMBYMBO, HE MPEACTABISET OMpPE/IeICHHON CUCTeMbI 3HaHui nmo auciuminHe. He pac-
KPBIBAIOTCSI IPUUUHHO-CIIC/ICTBEHHBIC CBSI3U MEXKIY SIBICHUSIMU U coObITUsAMH. He mpoBoauTcs
aHanu3. BeiBobl OTCYTCTBYIOT. OTBETHI Ha JIOMOJHUTENBHBIE BOMPOCH OTCYTCTBYIOT. MIMeroTces
3aMETHBIC HAPYIICHHUS] HOPM JIMTEPATYPHOU PEUH.

Bonpochl K KOJJIOKBUYMAM

Konnoxsuym 1

Posib MUKPOOPraHM3MOB B pa3pyLI€HUH IPOMBIIIJICHHBIX MaTepHaioB U U3/A€IHH. DKOHOMUYe-
CKuH yiepO OT MUKPOOHBIX NOBPEXKICHUNH. DKOJIOTHYECKHUE aCTIEKThl OMOIOBPEKICHHH.
Konnoksuym 2

[Tpu3naku OWOMOBpEXKACHUN MaTEepHAIOB: MOpQojorudeckue (oOpacTaHus, IMOSBICHHEC

3B, TPEILUH U T.II.), HK3MCHEHHE CBOWCTB.

KomnokBuym 3

[TopaxeHne MHMKPOCKONMYECKUMHU TIpuOamMu JApPEBECUHBl U JIPYTrUX LEJUII0JI030CoAepkKa-
IIMX MaTepUasoB, B TOM YMCJI€ KHUT, pYKONMCEH, Mpou3BeIeHU xuBonuck u ap. Mccienosa-
HUE MMOPAKEHHBIX TPUOaMH CTPOUTEIHHBIX MAaTEPHAIIOB U KOHCTPYKIIHI

Konnoksuywm 4

Jlutotpodusie GakTepuu - Bo30ynuTenu ouonoBpexaeHuii. Cynbdarpenynupyromme 6aKTepuu
(CPB) - ocHOBHbBIC BO30YIUTEIIN KOPPO3UH CTAIIH, )Keje3a U aIOMUHKS. THOHOBbIE OaKTepHH
- BO30ynuTenu a’poOHOM KOPpPO3UM METAIMYECKHX KOHCTPYKIIMH, KAMEHHBIX, OETOHHBIX
COOPYKEHHH, Pe3UHOBBIX U Ap. u3aenuid. OcobeHHOCTH MeTaboIn3Ma.

Komnoksuym 5

Hurpudpunupyromue OakTtepuu - paspylIUTEIM METaVIOB M TOPHUCTBIX CTPOUTENBHBIX
MaTtepuanoB. OCHOBHBIE ITPEICTABUTEIH.

OcoOeHHOCTH MeTa0OoMM3Ma U MEXaHH3M IMOBPEXKIAIOIIET0 BO3AECUCTBUS HUTPUPUIUPYIOIINX
OaxTepHil.

Konnoksuym 6

@depMeHThI, y4acTBYIOIIME B OMOMOBPEXKJIECHUM, MEXaHW3M paspylieHus. Paspymaromiee neii-
CTBHE OpPraHOTPO(HBIX OaKTEepUil HA KOCMETHYECKHE dMYJIbCHH, KPEMbI U JIp. cpeacTBa. Mexa-
HU3M MOBPEXKIAIOIIETO BO3IEUCTBHS. BO31eCTBUSI MUKPOOPTaHU3MOB Ha MaTepUaibl: OM03aco-
peHue, MeXaHUYecKoe MOBPEKICHNE, XUMUUECKass JECTPYKIHS T1OoJA JeHCTBUEM (PEpMEHTOB
WX TIPOIYKTOB METa00IU3Ma.

Komnoksuym 7

Knaccugukarus MUKpOOPraHM3MOB IO UCTOUYHUKY NMUTaHUs. OTHOIIEHHE MUKPOOPTaHU3MOB K
KHUCIIOpOly. 3HaU€HUE KUCIOTHOCTHU CpeJibl. BnusiHue XMMUUeCKUX BEIeCTB Ha areHTOB Ono-
NOBPEXACHUN. BIusHuE BIaXXHOCTU U TEMIIEPATypPhl CPEIbl HA Pa3BUTHE ITOBPEKAIOLIETO BO3-
nerctBust. buonorndeckue GpakTopsl, BO3ACHCTBYIONIHE Ha OnonoBpexaeHne. O0opynoBaHue,
IIPUMEHSIEMOE JIJIsl aHAJIN30B.

Konnoksuym 8

[TonGop GUOLUAHBIX MPUCAIOK K 3aIIUIaeMoMy MaTepuany. CoOBMECTUMOCTb XUMHUUECKHUX
CBOWCTB OMOIM/IA C 3alMII[aeMbIM MaTepHaJIOM (TEXHOJIOTMYHOCTh OMOIMIHOM npucanku). Me-
TOJIbI UCTIBITAHUS] OMOIMIHON aKTUBHOCTU XMMHUYECKUX cOequHeHUu. McnbpiTanne aHTUMUKPOO-
HOW aKTUBHOCTH Ha TECT-KYJIbTYpax, MUKPOOPTaHU3MaX, BBIIEJICHHBIX U3 MOBPEXKIEHHOTO
MaTepuaia U Ha o0beKkTe OnonoBpexaeHus. TpedoBaHus, mpebsaBiIsieMble K OnonuIam, uc-
MOJIb3YEMBIM B IPOMBIIIJICHHOCTH. DKOJIOTHYECKHE acTIeKThl HCIIOIb30BaHUs OMOIMIOB B ITPO-
MBIIIIEHHOCTH

Komnoksuym 9



[lepcrieKTUBBI UCTIOIB30BAHUS PUZNYECKUX METOIOB BO3IEHCTBUS HA MUKPOOPTaHU3MBI C LIETbI0
3alUThl MATEPUAJIOB U U3JCIUM OT OMOMOBpEXKACHUS. bronornyeckre MeToIbl 3allUThl MaTEPH-
QOB U U3JICIHIA OT MUKPOOHOTO pa3pymieHus. MeToabl 1 0COOCHHOCTH 3aIIUThI ONTHYSCKUX H3-
JEJIUN, JTaKOKPACOUHBIX MOKPBITUH, HEPTETPOILYKTOB, IPEBECUHBI, MOIUMepoB U Jip. Co3naHue
OMOCTOMKUX KOMITO3UIIMOHHBIX MAaTEPUaIOB U KOHCTPYKIUI

KpuTepnu oneHKH KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABISCTCS, €CIU CTYICHT JEMOHCTPUPYET BCECTOPOHHEE,
CHUCTEeMAaTHYECKOE U I1y0OKOE 3HaHHWE MaTepualia, YMEHUE CBOOOHO BBIIIOJIHATEH MPAKTUYCCKUE
3a/laHusl yMEET CBOOOIHO JIOTUYECKH, apryMEHTHUPOBAHHO, YETKO M CXKATO M3JIaraTh OTBETHI Ha
BOIIPOCHI C MCIOJIH30BAaHUEM HAYYHON TEPMUHOJIOTHHY;

- OIIGHKA «XOPOIIO» BBICTABISACTCSA, €CIM CTYIACHT MPOJAECMOHCTPUPOBA XOPOIIUE
CUCTEeMAaTUUYECKUE 3HAHHWS MaTepuaja, OTBETHl COAEPKAT HEKOTOPYIH0 HETOYHOCTh WM HE
OTJIMYAIOTCS TOJHOTOM M3J105KEHUS,

- OLICHKA «YIOBJIETBOPUTEIIBHOY» BBICTABISIECTCS, €CIM CTYIACHT JAa€T HETOJIHBIC OTBETHI
Ha BOIPOCHI, IOMYCKAeT HETOYHOCTU B (POPMYIINPOBKAX;

- OIICHKA «HEYJOBJIETBOPUTEIHHOY» BBICTABIISICTCS, €CIIM CTYACHT HE MOJTrOTOBUIICS, HE
OTBETHJI Ha BOTIPOCHI MJIM OTBETWJI HENPABUIIBHO; IMOKA3al Ci1a0dble 3HAHHS U JIOIYCTHI rPpyObIe
OIIINOKHU

Kputepuu onenku pedepara:

OrneHka «3a4TeHO» CTaBUTCS, €clu 0003HavYeHa mpoOsieMa U 00OCHOBaHA €€ aKTyaslb-
HOCTb, C/IeJIaH KPATKHUM aHaIu3 Pa3IMYHbIX TOUEK 3PEHUS HAa pacCCMAaTPUBAEMYIO MPoOieMy, TeMa
packpsiTa, BhIEP)KaH 00bEM, COOJIIO/ICHBI TPEOOBAHHS K BHENMTHEMY O(OPMIICHUIO, JaHbI Ipa-
BUJIbHBIC OTBETHI HA JIOTIOJTHUTEIHLHBIC BOIIPOCHI.

OneHka «He 3a4TEeHO» CTAaBUTCS, €CIIU TeMa pedepara He pacKpbITa UM UMEIOTCS CyIle-
CTBEHHBIE OTCTYIUICHUS OT TpeOoBaHUM K pedeprpoBannio. B yacTHOCTH, TeMa OCBelleHa JTUIITh
YaCTUYHO; JOMYIIEHBI (haKTUUECKHE OMMOKU B COJIEp )KaHUH pedepaTa UK MPU OTBETE HA JIOTIOJ-
HUTEJIBHBIC BOIIPOCHI; BO BPEMS 3aIMTHI OTCYTCTBYET BBIBOJI.

3K3aMeHaHHOHHbIe MaTepuaJibl 1 l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn
BOl'[pOCbI IJISA MOATOTOBKH K 9K3aMEHY:

[TonsaTHE 0 OMOMOBPEXKACHUHU U OHOAETPATALINY.

buonospexaaronias cuTyanus.

ATeHTBI U 00BEKThI OMOMOBPEKICHUH.

Krnaccudukanus 610noBpexaeHu.

Posib MUKPOOPTraHU3MOB B Pa3pyLICHUH MPOMBIIIJICHHBIX MaT€pPHAIOB U U3/IETHH.
DKOHOMHYECKHH yiepOd OT MUKPOOHBIX MOBPEXACHUNA. DKOJIOTHMUECKHE acHeKThl OHO-
MOBPEKICHUMN.

7. IIpomblllIEHHBIE MaTEepPHAJIbI U U3/IETHS, TOBPEKIaeMble MUKPOOPTraHU3MaMu

8. Ilpu3naku OMONOBpEXJICHHIH MaTepHaioB: Mopdonoruyeckue (oOpacTaHus, MOSBICHUE
3B, TPEIIMH U T.I1.), ”3MEHEHHE CBOMCTB.

9. MuKpocKOnMUYecKHue T'pUObI-areHThl OMONOBPEKICHUN. XapaKTepUCTUKAa MUKPOMHIIETOB
-OCHOBHBIX BO30yauTesel OMOMOBpeXIeHUI

10. [IpuHUIUIIBI BBIJIEIEHUS U3 TOPAXKEHHOTO0 MaTepralia rpu0oB-1eCTPYKTOPOB.

11. ®wusudeckue GhakTOPHI, BIUIIONINE HA AKTUBHOCTh TPUOOB: BIAXXHOCTH, TEMIIEPATypa, U3-
JTy4YEHUS U Jp.

12. TopaxeHne MUKPOCKOTIMUECKUMH TPHOAMHU JAPEBECHHBI U PYTUX IEIUTIOI030COIepIKa-
LIMX MaTEpUasoB, B TOM YHUCII€ KHUT, pyKOIIUCEH, MPON3BEAEHU JKUBOIIUCH U JP.

13. HccnenoBanue mopaxeHHBIX TPUOaMH CTPOUTEIIBHBIX MAaTEPHAIOB U KOHCTPYKITUH.

ouhkwdpE



14. BeigeneHne OCHOBHBIX TPHOOB-IECTPYKTOPOB Ha CICIHANBHBIX CpefaxX, HIACHTH(MUKAIIH
J10 poJa.

15. Cykueccuu BUIOB B MOBPEKAAEMbBIX MaTepuaiax U U3AEIUsIX. DKouoro-reorpapudeckas
cneundurka pacnpeaeneHusi MUKPOOPTaHU3MOB- JIECTPYKTOPOB

16. Acconuanuu MUKpOOPTaHU3MOB - HanboJee YacTble HCTOYHUKU OHOMOBpexAeHui. Biu-
STHAE YKOJIOTUYECKUX YCIIOBU Ha (JOPMUPOBAHUE aCCOIUAII MUKPOOPTAaHU3MOB.

17. Jlutorpodnsie 6bakTepuu - Bo30yauTenu ouonoBpexaeauii. Cynbdarpenynupyromue 0ak-
tepun (CPB) - ocHOBHBIE BO30OYIUTEH KOPPO3UHU CTAIIH, JKEJe3a U ATFOMHUHHSL.

18. TuoHOBBIC OakTEepUU - BO3OYIUTETN a3pOOHONU KOPPO3HH METAUIMUYECKUX KOHCTPYKITUH,
KaMEHHBIX, OETOHHBIX COOPYXEHUH, pe3NHOBBIX U JIp. u3aenuil. OcoOeHHOCTH MeTaboIM3Ma.
19. Hurpudunupyromme 6akTepuu - pa3pyLUIuTesId METaJUIOB U MOPUCTHIX CTPOUTEIbHBIX Ma-
tepuanoB. OcHOBHBIE MpeacTaBuTed. OCOOEHHOCTH MeTabOoIM3Ma M MEXaHU3M MOBPEKIA0-
HIETO BO3JEHCTBUS HUTpUDULIUPYIOMUX OaKTEepPHil.

20. YXKenezobaxTepuu - ocobast (HPU3HOIIOT0-IKOJIOTHUECKAs TpyIa OaKTepHil - BO3OYIUTEIH
KOPpO3UHU MeTaIoB U OnooOpactanuii. OCHOBHBIE MPEACTABUTENIN U OCOOCHHOCTH 0OMEHa Be-
IIECTB.

21. Opranotpoduble 6akTepuu -Bo30yAUTETN OMOTOBPEKICHUH.

22. Paspymenue opranoTpo(GHBIMU OaKTEPUSIMH TOIUIHB, CMa309HBIX MaTepUAIOB, CMa304HO-
OXJIQKJAIOUINX KHUJIKOCTEH, peareHToB Jisl OypeHus U JIp. IPOMBIIUICHHBIX MAaTEPUaJIOB U pa-
004nx pacTBOpoB. MHOT0oOOpa3ue areHToB OMONMOBPEKICHUN Cpen OPTaHOTPO(MHBIX OaKTe-
pUIA.

23. Oco0eHHOCTH OKHCIeHHsS HE(TSHBIX YIIIEBOJOPOIOB, HApyLICHHE CBOMCTB He(pTH WU
He(TENPOAYKTOB Mpu XpaHeHuu. [IpupoaHbie U co3aroluecs B oyare mopakeHus accolua-
[IU MHUKPOOPTaHU3MOB - OMOIECTPYKTOPOB.

24. VYdactue OakTepuil B pa3pylICHUU IIEIUTIOI030COIEPKAIINX MaTepuanoB, XUTHUHA, MEK-
TuHA. DEPMEHTHI, y4aCTBYIOIINE B 3TOM IIPOIECCE, MEXAHU3M Pa3pyIICHHS.

25. Paspymaromee aeiicTBre OpraHoTpO(HBIX OaKTepuil Ha KOCMETHUYECKHE SMYIIbCUU,
KpPEMBI U JIp. CPECTBA.

26. B03MOXXHOCTh MOBPEXKACHUM OaKTepUsSMHU IMJIACTMACC U JPYTHX MOJMMEPHBIX MaTepHa-
JIOB, aCCOIMATHI C TpUOaMH-IeCTpyKTOpaMu. MeXaHH3M IMOBPEXIAI0NIETO BO3ICHCTBUSI.

27. Tlnazmuasl Ouonaerpaganii. Bo3aMoXHOCTh HCTIONB30BAaHUS ar€HTOB OMOMOBPEKICHH B
KadecTBe OMOIECTPYKTOPOB B IETSAX OMOAETPagalii OTXO/I0B.

28. PaznuyHble TUIBI BO3EHCTBUS MUKPOOPTaHU3MOB Ha MaTepHalibl: OM03acopeHue, Mexa-
HUYECKOE IMMOBPESKICHUE, XUMUYECKAs IECTPYKITUS ITOJ1 IeHcTBUEM (PepMEHTOB WIIH IMPOTYKTOB
MeTabonu3ma.

29. Tlowcku CpeacTB 3aITUTHI OT MUKPOOHBIX MOBPEXACHUA. DU3HKO-XUMUYECKHE (PaKTOPBI,
CIOCOOCTBYIOIIUE PA3BUTHIO OMOMOBPEkKAAIOIIEH CUTYAIUH.

30. CaHHTapHO-THTUEHUYECCKHE HOPMBI MPU XPaHESHUH, MATCPUAIOB U IKCIUTyaTalldd H3JIe-
JIH.

31. AnTUMUKpoOHBIC areHTHI. OnpenaencHue MoHATHs "ononu'.

32. Knaccudukanus OHOIMIOB MO HA3HAYEHUIO U XUMHUYECKOMY CTpOeHUI0. DyHTUIUABI U
OaKTepHUITHIBI.

33. XuMuYecKkuil cocTaB M CBOWCTBA OMOITUIOB.

34. Tlombop OMONMIHBIX MPHCAIOK K 3amuiraeMomMy mareprainry. COBMECTHMOCTh XUMHUYE-
CKHUX CBOWMCTB OMOIMJA C 3aIIMIAEMBIM MaTepHaoM (TEXHOJIOTHYHOCTh OWOIHMIHOHN MpH-
CaJIKH).

35. MeToas! UCTIBITaHUS OMOIUAHON aKTUBHOCTH XUMUYECKUX COeqUHEeHHH. McnbiTanue aH-
TUMUKPOOHOH aKTHBHOCTH Ha TECT-KYJIbTypaxX, MUKPOOPTaHW3MaX, BBIICICHHBIX W3 IMOBpPE-
JKICHHOTO MaTepuana U Ha 00beKTe OMOTIOBPEKICHUS.

36. TpeOGoBaHwMs, MPEABIBIIEMbIC K OHOIIH 1AM, HCIIOIH3YEMbBIM B IIPOMBIITUICHHOCTH.

37. DKONOTUYECKUE acTeKThl UCTIOIB30BaHUS OMOIUIOB B IPOMBIIIICHHOCTH.

38. IlepcreKTHBBI UCIIOIB30BAHUS PUINUECKUX METOJOB BO3CHCTBUS HA MUKPOOPTaHU3MBI C
[EJTBIO 3aIIUTH MATEPUAIIOB U H3ACIUN OT OHMOMIOBPEKICHHUS.

39. Buosormveckue METOIbI 3alUTHI MATEPUATIOB U U3JIEINI OT MUKPOOHOTO pa3pyIlIeHUsI.



40. Metobl 1 OCOOEHHOCTH 3aLIUThI ONTHYECKUX U3EIIHI, TaKOKPACOYHBIX OKPBITHIA,
41. HedTenpoayKTOB, IPEBECHHBI, TOTMMEPOB U JIP.
42. Co3pnanue OMOCTOMKHUX KOMITO3UIIMOHHBIX MaTepPHAJIOB U KOHCTPYKIHI

Kpurtepun oueHnBaHus pe3yJIbTATOB 00y4YeHUs

OneHka

KpI/ITepI/II/I OIICHWBAHMA 110 5K3aMCHY

Bricokuii ypo-
BEHb «OTJIMYHO

OLICHKY «OTJIMYHOY» 3aCIyKUBAET CTYJICHT, OCBOUBILUMI 3HAHUS, YMEHUS,
KOMIIETEHIIMH ¥ TEOPETUYECKUI MaTepuai 6e3 mpoOesioB; BHITOTHUBIIHNIHA
BCE€ 3aJlaHUs, MPEIyCMOTPEHHbIE YUYCOHBIM TUIAHOM Ha BBICOKOM Kadye-
CTBEHHOM YPOBHE; IIPAKTUUYECKHE HABBIKU MPO(PECCHOHAIBHOTO MpUMe-
HEHUSI OCBOCHHBIX 3HAHUHN CPOPMUPOBAHBI.

Cpennuii ypo-
BEHb «XOPOILO»

OLICHKY «XOpOILIO» 3aCiy’)KUBAECT CTYIEHT, NPAKTUYECKU IIOJIHOCTBHIO
OCBOUBIIIMY 3HAHUS, YMEHUS, KOMIIETEHIMU U TEOPETUUECKUI MaTeprall,
yueOHbI€ 33/1aHHS HE OLIEHEHbI MAaKCUMAJIbHBIM YHCIIOM 0aJlJIOB, B OCHOB-
HOM C(OPMHUPOBAT MPAKTUYECKUE HABBIKH.

IToporosslii ypo-
BEHb «yJIOBJIE-

OLICHKY «YOOBJICTBOPHUTCIILHO» 34CIIYKUBACT CTYACHT, YaCTUYHO C IIPO-
OenaMu OCBOMBIIHM 3HaHUWsA, YMCHUS, KOMIICTCHIHNHN U TeOpCTI/IIIGCKI/If/'I
MaTcpHrajl, MHOT'HC y‘le6HBIe 3aJaHusg 1100 He BBIIIOJIHUII, 1100 OHH one-

TBOPUTCIIBHO»

HEHBI YHCJIOM OaJNIOB OJIM3KHUM K MHUHUMAJIbHOMY, HCKOTOPLIC IIPAaKTHU-
YCCKHNEC HaBbIKH HC C(bOpMI/IpOBaHBI.

MuHUMaIbHBIN OLOCHKY «HCYAOBJIICTBOPUTCIIbHO» 3aCIIYKUBACT CTYACHT, HC OCBOMBIIHHI
YPOBCHb «HC- 3HaHHA, YMCHUA, KOMIICTCHIUU H TGOpeTI/I‘leCKI/Iﬁ MaTcpural, y‘IC6HLIC
YAOBJICTBOPU- 3aJlaHuA HC BBIITOJHUIL, ITPAKTHYCCKHUC HABBIKHU HEC Cq)OpMHpOBaHLI.

TCJIBHO»

O1eHOUHBIE CpesICTBA AJISl MHBAIKUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710pO-
Bbsl BHIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINIIAM C OPaHUYE€HHBIMU BO3MOKHOCTSIMH 3/J0POBbS
MIPEIOCTABIISAETCS ONOJHUTENBHOE BpEeMs Ul TOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0yUSHHs MHBAJIUAOB U JIUI] C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbs NPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHUUECKHUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH,

— IIpU HEOOXOAMMOCTH JJIsl 00Y4aIOIIUXCsl C OTPAHMUEHHBIMU BO3MOXHOCTSIMHU 3/10POBbS
U MHBAJIMJOB IpOIEIypa OLIEHUBAHUS PE3YyIbTaTOB OOYyUYEHMs MO JAUCLUILIMHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

[Tponetypa olieHUBaHMs pe3yabTaToOB 00yueHHsI MHBAJIUI0B U JIUL C OTPAaHUYEHHBIMU BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCLUILIMHE (MOYJIIO) IPeyCMaTpHUBAaeT MpeocTaBiIeHrue nHpopma-
uH B hopMax, alanTUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATUS MH(DOPMALIUH:

JUig U1 ¢ HapyIIeHUSIMH 3pEHUS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljis U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Yy-
YarOMINXCA.

5. llepevyennb y4eOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PECYPCOB U TE€XHOJIOT Ui
5.1. YueOHas uTeparypa

1. Texuuueckas MHUKpOOHOJOTHs: ydeOHO-MeToauueckoe mocobue / I'.M. Illarunyposa, E.B.



[Tepymkuna, K.I'. HWnmonuroB; ®enepanbHoe areHTCcTBO Mo oOpasoBanuio, 1'0Y BIIO
«KazaHCKUi TOCyIapCTBEHHBIM TEXHOJOTHMYECKUM YHUBepcuTeT». - Kazanb: M3marenbcTBO
KHUTY, 2010. 122 <c¢; To xe [DOm pecypc]. - URL: http://biblioclub.ru/in-
dex.php?page=book&id=259051

2. Beenenue B ouorexuonoruto / Pen. A.M. Herpycos. M. Academia 2014, 281 c.

3. Bonpmo# npaktukym "MukpoOuonorus": ydeoHoe mocobue misi cryaeHtoB By3oB / U. b.
WBumna. - Cankr-IlerepOypr: [Ipocniekt Hayku, 2014. 108 c.

4. TlexrtameBa, Enena JleonupoBHa. buomnoBpexaeHuss HENPOAOBOJILCTBEHHBIX TOBAapOB
[Tekcr]: yd4eOHUK I CTYIEHTOB BY30B, OOYYArOIIMXCS IO HAMPABICHUIO IMOATOTOBKH
"ToBapoBenenne" (kBanudpukanus-6akanasp) / E. JI. Ilexramesa; nox pen. A. H. Hesepoga. -
2-¢ u3M., nepepad. u gom. - Mocksa: Jlamkos u K°, 2015. - 331 c.: wi. - (YueOHbIe U3IaHMS
Uit OakanaBpoB). - bubnuorp.: ¢. 327-331. - ISBN 9785394017445: 208.49.

5.2. llepuoanyeckasi JuTepaTypa

Ha3Banue n3nanus IIepuogu4HOCTh BBIXOMA Mecto 3a Kakue TO/bl XpaHUTCA
(B TOM) XpaHCHUS
Buonorus. Pedepatusnerii xypuan. BU- 12 PXK 1970-2020 Nel-2
HUTU
XKypHan MHKpPOOHOJIOIUH, SMHUAEMHOJIO- 6 43 2010-2018 Ne 1-3, 2019
THHA 1 IMMYHOOHOJIOTHH Ne 1-3, Ne 5-6,2020-
W3eectust PAH (0 1993 r. U3Bectnst AH 6 I3 2009-2018 (1 momyr.)
CCCP).Cepus: bronornueckas
W3eectust PAH (0 1993 r. U3Bectnst AH 6 PO 1936,1944-1945
CCCP).Cepus: bruonornueckas
Muxkpobuonorus 6 u3 2009-2018 Nel-3
Muxpobuonorust PAH 6 PD 1944
MonexymnsipHasi OHOJIOTHSI 6 3 2008- 2016, 2017 Ne 1-3
Ycnexu coBpeMeHHO# OHoJI0rHn 6 3 2008-2017
Ycnexu coBpeMeHHO# OHoJI0rHn 6 PD 1944-1945
®dusnonorus pacTeHu! 6 3 2009-2018(1 mosyr.)
DKoJIorus 6 3 2009-2018(1 mosyr.)
[puknagHas OMOXHMHUS U MHKPOOHOIO- 6 43 2008- 2013, 2014 Ne 1-5,
THs 2015- 2016, 2017 Ne 1-3
Buorexuomorus 6 43 2010-2011, 2012 Ne 1-5,
2013 Ne 4-6, 2014 Ne 1-
2,4-5, 2015-
buoduszuka 6 U3 ""1959, 1961-2008, 2009
Ne 1-3, 5-6, 2010-2018 (1
moJtyr.)"
Buotexnocdepa 6 u3 "2011 Ne 4-6, 2012 Ne 1-
2, 2013 Ned4 2014 Ne 1-4,
2015, 2016 Ne 1-2,5-6,
2017 Nel-2,4, 2018 Nel

1. Bassl nanusix koMmnanun «Mct Bero» http://dlib.eastview.com
2. Dnexrponnas oudanoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe NMpodeccuoHaibHbIe 6a3bl 1aH-
HbIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI
DJ1eKTPOHHO-0UubInoTeuHbIe cucTeMbl (IBC):
SBC «FOPAWUT» https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHDb» https://e.lanbook.com
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http://biblioclub.ru/index.php?page=book&id=259051
http://biblioclub.ru/index.php?page=book&id=259051
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
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IIpodeccnonanbHbie 0a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/

ITomHOTEKCTOBEIE APXHUBBI BEAYIIUX 3allaAHBIX HAYYHBIX X XYPHAJIOB HAa Poccniickoii miat-
(bopMe Hay4HbIX xypHaioB HOMKOH http://archive.neicon.ru

7. HaumoHanbpHas 3JIEKTpOHHAs OMOIMOTEKa (IOCTYI K DJIEKTPOHHON OMONIMOTEKe auccepTa-
it Poccuiickoit rocynapcrBenHoi oubnmoreku (PT'B) https://rusneb.ru/

8. Ilpesupmentckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/

9. Dnekrponnas koyueknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcuretckas uHpopmarmonHas cuctema POCCUS http://uisrussia.msu.ru

oo wn =

HNudopMmanmoHHbie CIPABOYHbIE CHCTEMBI:
1. KoncynpranT Ilmtoc - cipaBouHast mpaBoBast cuctemMa (JOCTYI 10 JIOKaJIbHOW CETH C KOMIIb-
I0T€POB OMOINOTEKN)

Pecypcbl cBOOOAHOTO 1OCTYHA:

1. AmepukaHckas mateHTHas 6a3a qaHHbIX hitp://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKUX ArccepTaiuii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMUHUCTEpPCTBO HayKu U BbIcIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. Mnudopmanmonnas cuctema "EnnHoe OKHO A0OCTyIa K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoyutekius mudpoBbIx 00pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

8. ®denepanbHbIi HEHTP HHPOPMAITHOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro MHCTUTYTa pycckoro s3bika uMeHu A.C. [Tymkuna "O6pa3oBa-
HHe Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouno-uH(popMaImoHHbIi moptan "Pycckuii s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

12. CnoBapu u sHIMKIONexuu http://dic.academic.ru/;

13. OO0pa3oBatenbHbli moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 oOpazoBanuu B Poccuiickoit ®eneparun'. Borpock u oTBeTHI hitp://Xn--
273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE JJICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popMmanuonHbie pecypebl Kyol'y:
1. Cpena MOAyJIbHOTO TUHAMHU4YECKOro ooyueHus http://moodle.kubsu.ru

2. ba3a yueOHBIX MIaHOB, yUeOHO-METOUUECKUX KOMIUIEKCOB, MyOIUKalui 1 KOH(pEpEHIHiA
http://mschool.kubsu.ru/

3. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTENbHbIX
texHoorui http://mschool.kubsu.ru;
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4. DnexTpoHHBIN apxuB AokymenToB KyoI'V http://docspace.kubsu.ru/

5. DnexTpoHHbBIE 00pa3oBaTeIbHBIE PeCypChl Kadeapbl HHPOPMAIMOHHBIX CHCTEM M TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu nHayuHo-metomumueckoro skypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus /sl 00y4alOMIUXCsl 0 0CBOEHUIO TUCIMILINHBI (MOTYJIA)

O01mme peKOMeHIAUM 110 CAMOCTOATEIbHON padoTe 00yYaroIMXcst

CamocrosaTenbHass paboTa CTYAEHTOB OCYIIECTBIISIETCS C LEJIbI0  YriyOseHwus,
paciiupeHusi, CHUCTeMaTH3alMl U 3aKpEIUICHUS IMOJyYEHHBIX TEOPETHUECKUX 3HAHUIA,
(dopMHpOBaHUS YMEHUI MCIIONB30BaTh JOKYMEHTALMIO U CHEHUAIBHYIO JIUTEPaTypy, pa3BUTHS
MO3HABATENIbHBIX CIIOCOOHOCTEH W aKTUBHOCTH, a Takke (OPMHUPOBAHUSA CAMOCTOSATEIHHOIO
MBIIICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIICHCTBOBAHUIO M CaMOpEaTH3aIUH,
pa3BUTHS HCCIENOBaTeNIbCKUX yMeHHi. [lepen BBIMONIHEHHEM CaMOCTOSTENBHONH pPabOTHI
HE0OXOUMO YETKO MOHUMAaTh LU U 3a/1a4l pabOThl, CPOKU BBIIOJHEHUS, OPUEHTUPOBOUHBII
00BeM, OCHOBHBIE TPeOOBaHMsI K pe3ysbTaTaM paboThl, KpUTEPUU OLICHKU. Bo Bpemsi BHITIOTHEHUS
CaMOCTOSITEJIbHON pabOThI MPENoaBaTeIb MOKET.

MeTtoauyeckne peKOMEHIAIHM 10 OCBOEHHI0 JIEKIIMOHHOI0 MaTepHaJia, MoAro-
TOBKE K JIEKUMAM:

PabGora Ha neKuM SBISETCS OYEHb BAXKHBIM BHJOM CTYJACHUYECKOH ACATEIHHOCTH
JUISL M3YYEHHsI JUCLUUILTMHEL, T.K. Ha JEKIUH IPOMCXOANUT HE TOJIBKO COOOIICHHE HOBBIX 3HAHHI,
HO M CHCTeMaTH3alus U 0000IIeHNe HAKOIUICHHBIX 3HaHUH, (opMupoBaHHE Ha HX OCHOBE
UICHHBIX B3IJIIOB, YOEXKICHWH, MUPOBO33PEHUS, pa3BUTHE IIO3HABATENBHBIX U Mpodec-
CHOHAQJIBHBIX HMHTEpecoB. JIGKTOp OpHUEHTUPYET CTYACHTOB B yueOHOM MaTepuaie. KpaTkue 3a-
IHCH JICKIHH (KOHCIICKTHPOBAHKE) IIOMOTAeT YCBOUTh MaTepHUall.
Hanucanue KoHCHIEKTa JEKIMNA: KpaTKO, CXeMaTUYHO, MOCIeA0BaTeIbHO (PUKCUPOBAaTh  OCHOB-
HbIE TIOJOXEHHWS, BBIBOABI, (OPMYTHUPOBKH, OOOOIIEHHS; TTOMEYaTh BaXXHBIE MBICIIH,
BBIJICJIATH KITIOYEBBIE CIIOBA, TEPMHUHBI. KOHCHEKT nydiie TOApa3fensiTh Ha IYHKTHI,
naparpadsl, coOmonas KpacHylo cTpoky. [IpuHuunuansHele MecTta, omnpeneneHus, ¢op-
MyJbl  CIEQyeT CONpPOBOXKJIATh 3aMEUAHUSAMM. «BAXKHO», «OCO00 BaKHO», «XOPOMIO 3a-
MOMHUTH» M T.II. WM MOJYEPKUBATH KpacHoW pyudkoil. I[lemecooOGpasno pazpabortaTh
COOCTBEHHYIO CHMBOJIMIKY, COKPAIIICHHS CIIOB, YTO TMO3BOJHUT CKOHIIEHTPUPOBATh BHUMAaHHE Ha
Ba)XXHBIX cBeleHUsX. [IpociymuBanie U 3anMch JEKIIMA MOXKHO MPOU3BOIUTH MIPH MOMOIIH CO-
BPEMEHHBIX YCTPOICTB (IMKTO(POH, HOYTOYK, HETOYK M T.I1.). PaboTast HaJi KOHCIIEKTOM JIEKIHii,
BCETJa CIIeyeT MCIIOIb30BaTh HE TOJIBKO YUYEOHUK, HO U Ty JIUTEPATypy, KOTOPYIO OIOJIHH-
TEJBHO PEKOMEHIIOBAJl JIEKTOP, B TOM YHCIIC TIEPHOJMYECKUE H3/IaHUS COOTBETCTBYIOIICH
HanpaBieHHocTu. [lo pe3ynbraram pabOTbl C KOHCHEKTOM JIEKIIMH CleAyeT 00O03Ha4MuTh
BOIPOCHI, TEPMMHBI, MaTepHall, KOTOPBII BBI3bIBAET TPYAHOCTH, IOMETHTD U MOMBITATHCS HAUTH
OTBET B PEKOMEH/IyeMOl JuTepaType. Eciu caMocTosTeThHO HE yaaeTcs pa3o0parhesi B Ma-
Tepuane, HeoOXoaIuMo c(OPMYITHPOBATH BOMPOC W 33/1aTh MPENOJABATEN0 Ha KOHCYITAIUH,
Ha NPAaKTUYECKOM 3aHATHUH, Ha OOLIEHMM B KOHTAaKTHblE uYachl. JISKIIMOHHBIA MaTepuan
sBnsieTcs 0a30BbIM, C KOTOPOro HEOOXOAMMO HauyaTh OCBOEHHE COOTBETCTBYIOIIETO pa3jena
WA TEMBI.

[T1aH MOATOTOBKHM K JICKIIHU:
* 03HAaKOMHTbHCA C TEMOM JIEKIIUU
* 03HAKOMUTHCS C TMPETIOKESHHBIMH BOTIPOCAMHU
*  HM3y4YUTh COOTBETCTBYIOIUI MaTepual
* 03HAaKOMHTHCS C JIUTEPATYPOH 1O TeMe

MeTtoauyecKue peKOMeHIAIMH M0 MOAT0TOBKE K J1a00paTOpHbIM padoTam:

B nporniecce moaroroBku k mabopaTopHO paboTe HEOOXOAUMO 03HAKOMHUTHCS C pabodeit
OpOrpaMMOM JHUCIUIUIMHBI, TEeMaMH M IUIaHAMH JIaOOPaTOPHBIX 3aHATHH, ynenss ocoboe
BHUMaHHE [EISIM W 33ja4aM, CTPYKTYpEe W COJCPKAHUIO TUCIMIUIMHBI, TMPOBECTH aHAIU3


http://docspace.kubsu.ru/
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OCHOBHOM y4eOHOH JUTEepaTyphl, MOCIe Yero paboTaTh ¢ PEKOMEHIOBAHHOW JOTIOJHUTEIIbHOM
autepatypoid. [lpu yCTHOM BBICTYIZICHHH 110 KOHTPOJILHBIM BOIIPOCaM JIA0OPATOPHOTO 3aHATHUS
HY)KHO MU3JIaraTh (HE YUTaTh) MaTepHall BICTYIIEHUACBO0O0AHO. HeoOX0aMMO KOHIIEHTPHUPOBATh
CBOC BHMMAaHHE Ha TOM, YTO BBICTYIUICHHE OOpalIeHO K ayIUTOpWH, a HE K MPErmojaBaTellio,
T.K. 3TO 3HAYMMBIHA acneKT npodeccHOHaIbHBIX KoMmneTeHui. [lo okoHuaHuu nabopaTopHOro
3aHSATUSA CJIEIYET TOBTOPUTH BBIBOJBI, CKOHCTPYUPOBAHHBIE B XOJI€ YCTHOIO OIpoca,
MPOCJIEIUB JOTUKY UX MOCTPOCHUS, OTMETUB IOJIOKEHHUSI, JIeKal[ie B X OCHOBE. J[jis aTOro B
TEYEHHE OIpoca JPYrMX YyJalluxcs cleayeT JenaTb INoMeTkH. bosiee Toro, B ciydae
HETOYHOCTEH M (WMJIM) HEMOHMMAHUS KAaKOro-mubo BOMpoca MPOWIEHHOr0 Marepuala cledyeT
0o0paTUThCST K TPEMOAABATENIO ISl MOJYUYEHUST HEOOXOAMMON KOHCYIbTAIlUU U Pa3bsICHEHUS
BO3HUKILIEH CUTYaINH.
Cxema moaroToBKH K 1a00paToOpHBIM paboTam:

® O03HAKOMHUTHCA C TEMOH, LIENBIO U 3aja4aMu PaboThI;
PaccMOTPETh MPEAI0KEHHBIE BOIIPOCHI;
U3Y4YUTH JICKIIMOHHBIN MaTepual, OCHOBHYIO U TOTIOJHUTEIbHYIO IUTEPATYPY;
03HAKOMHTHCS C JJA0OPATOPHBIMH 33JJaHUSMH U XOJIOM UX BBITIOJTHEHUS;
03HAKOMHTHCS C 000PYIOBAaHUEM 3aHITHUS,
BBITIOJIHUTH 33JJaHUSI B COOTBETCTBUU C XOJIOM paOOTHI;
MUCbMEHHO 0(OPMUTH BBIIOJTHEHHYIO padoTy;
MOJIBECTU UTOT U CIIENaTh CTPYKTYPHUPOBAHHBIE BHIBO/IBI.

MeTtoanyeckue peKOMeHAAalMH 110 MOAr0TOBKE K IK3aMeHy:

IIpu moaroroBke K 3K3aMEHY HEOOXOAMMO OpPUEHTUPOBATHCS HAa KOHCIEKTHI JIEKLHUH,
pabouyro mporpaMMy AMCUUIUIMHBL, HOPMAaTHBHYIO, y4eOHYIO M PEKOMEHAYEMYIO JTUTEpaTypy.
OcHOBHOE B IOJrOTOBKE K cJa4ye HK3aMEHa - 3TO IIOBTOPEHHUE BCEr0 MaTepHasa JUCLHUIUIMHBL, 110
KOTOpPOMY HEOOXOMMO CAaBaTh Sk3aMeH. [Ipu moAroToBKe K craue SK3aMeHa Bech 00beM padOThI
HY)KHO pacpelesaTh pABHOMEPHO IO JHSM, OTBEJAEHHBIM JJIs IOJATOTOBKH, KOHTPOJUPOBATH
KaKIbI JIEHb BBIIIOJHEHNE HAaMEUYEeHHOH palOoThl. B mepnos moAroTOBKU K 3K3aMEHY CTYIEHT
BHOBb 00OpalaeTcs K U3y4eHHOMY (MpoiieHHOMY) yueOHOMY MaTepuaiy. [lonroroBka BKItO4aeT
B ce0s TpH 3Tama: caMoCTOsITeNbHAsl padoTa B TEUEHHE CEMECTPA; HEMOCPEICTBEHHAs IIOITOTOBKA
B JIHH, NPEALIECTBYIOIIME 3K3aMEHy IO TeMaM Kypca; INOArOTOBKAa K OTBETY Ha 3alaHuf,
cojepxamiecss B Owierax. OK3aMeH TMPOBOAUTCS 1O OwusietaM, OXBaTHIBAIOIINM BECh
IIPOMJEHHBIA MaTepuaj AUCLHUIUIMHBI, BKIIIOUYas BOIPOCH, OTBEIECHHBIE JJISI CAMOCTOSITEILHOTO
u3ydeHusd. [ ycrnenHoi cnaum ykazaHHble B pabodeil mporpamme popmMupyemble KOMITETEHIIUU
B pe3yJbTaTe OCBOEHHUS JUCHMIUIMHBI JOJDKHBI OBITH MPOAEMOHCTPUPOBAHBI; TOTOBUTHCI K
9K3aMEHY HEOOXOAMMO HauYWHATh C MEPBOH JIEKIINH.

MeTtoanyeckne peKOMeHJALHMH 110 OAT0TOBKE NPe3eHTALMA:

*  3HAKOMMTBCS C TEMOM, LIETBIO U 3aa4aMHU

*  COCTaBUTb IUIaH MPE3EHTALUU COITIaCHO OCBOEHHOMY TEOPETHYECKOMY MATEPHUAILY

*  IIPOW3BECTH MOMCK B JICKIIMOHHOM MaTepuase, OCHOBHOW U JIOMIOJHUTEIBHOM JINTEpaType
(akTHuecKoro maTepuaia 1o TeMe

*  IIPOW3BECTU NOMCK MIUTFOCTPATUBHOTO MaTEpHalla B CETH "MHTEPHET"

*  COCTaBUTb IPE3EHTALMIO IIPU TOMOLIM crienuainzupoBadHoro 110

*  COCTaBHUThH JOKJIAJ IO WILIIOCTPATUBHOMY MaTepHAIly IPE3EHTAUN

*  OTpENeTHpOBaTh IIPE3ECHTALUIO MEPE] CAadYeH

MeTtoauyecKkue peKOMEeHAANH 110 MOATOTOBKE K KOJNIOKBUYMY:
*  O3HAKOMHUTHCS C TEMOM M BOIIPOCAMHU KOJJIOKBUYMa
*  WU3YYMTb JEKIHOHHBIA MaTepual
*  HU3y4YUTb OCHOBHYIO JIUTEpPATYypy IO TEME
*  HU3YYUTb JONOJHUTEIBHYIO JINTEPATYPY 11O TEME
*  HamucaTh OTBET Ha MPEAJIOKEHHBII BOIIPOC
*  00BEeM MUCHBMEHHOT'O OTBETA OT 3 /10 4 CTpaHMII, BpeMs BBIIOTHEHUS 710 90 MUHYT



B ocBoeHHMM NHCIMIUIMHBI HHBAJIHIAMHU U JIMIIAMH C OrPaHHYCHHBIMUA BO3MOYKHOCTSIMU
30POBbsl OOJIBIIIOE 3HAYCHHE MMEET WHIMBHUIyalbHas ydeOHas paboTa (KOHCYNbTAlMU) —
JIOTIOJTHUTEIILHOE pa3bsCHEHHE yueOHOro Marepuara.

I/IH[[I/IBI/I[[yaJILHLIe KOHCYJIbTalUM 110 HOPCAMETY SABJIAOTCA BaKHbBIM (I)aKTOpOM,
CIIOCOOCTBYIOIIUM MHJIMBUIYalIn3alliid 00YYCHHSI U YCTAHOBJICHUIO BOCIIUTATEIILHOTO KOHTAKTa
MCKAY NOpCroAaBaTciicM U O6y‘-IaIOH_II/IMCSI HWHBAJILJOM WJIMA JIMOOM C OI'pPpaHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbS.

7. MaTepuaibHO-TeXHUYECKOE oDecredeHne 1o JUCHUIIHHE (MOIYJTI0)

HaumeHoBaHue crienmajgbHbBIX I10-
MEIICHUH

OcCHAaIIEHHOCTD CITEIUAJILHBIX T0-
MeEIeHU N

HepequL JIMIICH3UOHHOT'O MPO-
rpaMMHOI0 obecreueHus

YueOHbIC ayTUTOPUU IS TIPOBEIC-
HHSA 3aHATHH JEKIUOHHOTO THIIA.

MeOenb: yueOHas MeOeb.
TexXHUYECKUE CPEICTBA O0YUCHHUS:
9KpaH, MPOEKTOP ayJHOCHCTEMA,
KOMITBIOTEP/HOYTOYK, COOTBETCTBY-
IOIIUM TIPOrPaMMHBIM  obecrieue-
aueM (T10).

Microsoft Windows
Microsoft Office

VY4eOHbIe ayTUTOPHUN IS TIPOBEIe-
HUS TPYNIIOBBIX M MHAWBUTyaJIbHBIX
KOHCYJIbTallUH, TEKYILEr0 KOHTPOJIS
Y IPOMEKYTOUHOM aTTeCTAINH

Mebenb: yaeOHast MeOeb.
TexHMYecKHe cpeacTBa 00ydeHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows
Microsoft Office

VYueOHbIC ayTUTOPUU IS IPOBEIC-
HUs TabopaTopHbIX padoT. Jlabopa-
Topus 412

MebGenb: yuyeOHast MmeOenb
TexHUUECKUE CPECTBA O0yUCHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP
Oo6opynoBanue: jgabopaTopHas MO-
cyZa, MUKPOOHOJIOrn4eckoe 00opy-
noBanue, Y®-namIbl, TepMOCTaT,
aBTOMAaTHYECKas KayaJlka.

Microsoft Windows
Microsoft Office

Jliia camocTosTeNbHOM paboThl 00yUYarOIIUXCsl IPETYCMOTPEHBI TOMEIIEHUS], YKOMILIEK-
TOBAHHBIE CIIELIMATTU3UPOBAHHOIN Me0ebl0, OCHALIICHHbIE KOMITbIOTEPHOM TEXHUKON C BO3MOKHO-
CTBIO MOJIKJItOUEHUS K ceTH «VHTepHeT» 1 00ecrieueHueM 10CTyIa B JJIEKTPOHHYIO HH(OpMaLIU-

OHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

HaumMmeHoBaHue noMeneHu ais
CaMOCTOSATEIFHOU PadOTH 00yYaro-

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATENTFHON paboThI 00yJaro-

Hepequb JIMIICH3UOHHOTI'O MPO-
rpaMMHOI0O obecrneueHus

TEXHHKA C NOAKII0UYEeHHEM K HHDOp-
MalMOHHO-KOMMYHHKAI[MOHHOU
cetu «VIHTEpHET» U AOCTYIIOM B
ANIEKTPOHHYIO HHPOPMALIMOHHO-00-
paszoBaTelbHYl Cpely o0Opa3oBa-
TENPHOM  opraHu3aunuy, BeO-Ka-
Mepbl, KOMMYHHUKAallMOHHOE 000pY-
JIOBaHHE, 00eCIeYNBAIOIIEe JOCTYII
K CeTH HMHTEpHET (IPOBOJHOE CO-
elUHeHUuEe U OECIPOBOAHOE COeNu-
Herue mo TexuHosornn Wi-Fi)

HIAXCS HIUXCS
IMomerenre Ui caMOCTOsATENbHOM | Mebeb: yueOHas meOenb Microsoft Windows
pabotsl ob0yuatomuxcs (untansHbiii | Komruiekt — cnenmanusuposannoi | Microsoft Office
3an HayuyHoii 6ubnuorexn) MeOeNn: KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMITbIOTEepHAsI

TTomemnieHue it caMOCTOSATEIHLHOU
pabotsl o0yuaronuxcs (aym.437a)

Mebenb: yaeOHas mebennb
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHUKa C MOJKITI0UeHIeM K HH(POp-
MaHI/IOHHO-KOMMyHI/IKaLII/IOHHOﬁ
cetu «VIHTEpHET» U AOCTYIIOM B
ANIEKTPOHHYIO HHPOPMALIMOHHO-00-
pasoBarenpHyl0 cpeny obOpas3oBa-
TEJILHOM OpraHu3anny, KOMMYHHKA-

Microsoft Windows
Microsoft Office




IIUOHHOE 000pyAOBaHKE, OOeCIeUn-
BarolIee JOCTYI K CETH HHTEPHET
(poBoaHOE cOoeaMHEHNE U OecIpo-
BOJIHOE COCTUHEHHUE T10 TEXHOJIOTHH
Wi-Fi), wmynsTHUMequiiHBIH  Te-
JIedKpaH




