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IHosicHUTEJLHAA 3aINCKA

O0BEM IPAKTUKH 6 3.e.

1. Pesyabrarbl oOy4eHHsi 10 NpPaKTHKe (MOIYJI0), COOTHECEHHbIE C MHIMKATOpaMU

JOCTHUKEHUS] KOMIIETEHIIMH, YCTaHOBJIEHHBIMU 00pa30BaTeIbHOM IpOrpaMMoit

Huuxcarop(s1) Pe3yabTaThl 00yueHus no
Komnerenuusi(u) JOCTHKECHUSA
. AMCHMILINHE (MOIYJIIO)
KOMIIETCHIINU
OIIK-1 HJ-1 OIK-1 3HATh: OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTHU
Cnocoben n3yvath, | [loHnmaer 3aKOHBI, | TOYHBIX W €CTECTBEHHBIX HAayK, Ha KOTOPBIX
AHAIM3UPOBATh, HCIOJB30BATh | 3aKOHOMEPHOCTH W | OCHOBaHbl  HCCJEJOBaHMS OHOJOTHYECKHX
Ouomorndeckie OOBEKTHI W | B3aWMOCBA3M MAaTEMaTHUECKHX, | OOBEKTOB, B3aUMOCBSI3b MEXITY
MIPOLIECCHl, OCHOBBIBASCh Ha | (U3MUCCKUX, XHMHUYECKHX W | MAaTeMaTHYCCKUMH, PU3MISCKUX, XUMUICCKUX
3aKOHaX M 3aKOHOMEPHOCTSAX | OHONOrMYECKUX HAYK U OHONOTHYECKHX  HAyKaMH;,  alrOpUTM
MaTeMaTUYECKUX, aHanau3a ~ OHMOJNIOTMYECKHX  OOBEKTOB U
¢msnueckux, xumumdeckux u | UI-2 ONK-1 MPOLIECCOB /ISl pelieHus] MpodeCcCHOHATbHBIX
Ouonornueckux Hayk u ux | Hcnoms3yer aHanu3 | 3ajga4 B 001acT OMOTEXHOJIOTHU
B3aMOCBS3X OMONOTMYECKUX OOBEKTOB U | YMeTh:
NpOLIECCOB ISl PEIIeHUs] | KMCIOJb30BaTh JUTST pelieHus
npodeccHoHANBHBIX 3a/1a4 npodeccHoHANBHBIX ~ 33Ja4 B o0nactu
OMOTEXHOJIOTUY TONYYCHHbBIC ¥ HAKOIUICHHBIC
3HAHHUS  3aKOHOB,  3aKOHOMEPHOCTEH U
B3aUMOCBSI3M TOYHBIX M E€CTECTBEHHBIX HAYK;
aHATM3UPOBATh OWOJIOTHUCCKUE OOBEKTHI U
MEXaHU3MBI, y4acTBYOLIHE B
OMOTEXHOJOTHUECKHX MpoIleccax
Baapers:
HaBbIKAMM  IJIyOOKOrO  aHauu3a  CBA3U
OMONOTHYECKIX 00BEKTOB u
OUOTEXHOJIOTUYECKUX IPOLIECCOB
OIIK-7 HNa-1 ONK-7 3HaTh: COBpEMEHHBIE METOABI, B TOM YHCIIE
Crocoben npoBoauTh | Brageer COBPEMEHHBIMH | METOJIbI HCCIIEJIOBAHHSA, B MHUKPOOHOJIOTHUH,
9KCTIEPUMEHTAIIbHBIE METOJlaMH  HCCIICIOBaHUS U | XUMHH, QU3HKE, MATEMATHKE, IPUMEHUMBIE B
WCCIIEIOBAaHMSI W HCOBITaHUs | aHanu3a B cdepe  cBoed | obmacT OHMOTEXHOJOIWH; aJTOPUTM AHAIU3A
0  3ajaHHOW  MeTOoAMKe, | MpohecCHOHABLHOU METO/I0JIOTUHU B OMOJIOrHYECKUX HAYKax
HaONFONICHUST W W3MEPEHHS, | JEATeIHbHOCTH YMeTh: UCMOB30BATH COBPEMEHHBIE METO/IbI
obpabatsiBaTh " HCCIICJIOBAHHUSI B MHUKPOOUOJIOTHH, & TaK¥Ke
HHTEPIPETUPOBATH N1-2 ONK-7 METOIbl TOYHBIX HAyK, TMPUMEHUMBIX B
IKCIIEpUMEHTANIbHbIC JaHHble, | [IpuMenser COBpEMEHHBIE | 00JjacTu OUOTEXHOIOTHH; MPUMEHSITh
NpUMEHSIST ~ MaTeMaTHYeCKHe, | MareMaTHyeckue, (u3nvecKue, | aaroput™ aHanm3za METO0JIOT UK B
¢busneckue, ¢busuko- | PuU3MKO-XUMHUYECKHE, OMONIOrMYeCKUX HayKax Ha IpakTHKe U B
XHUMHUYECKHE, XUMHYECKHEe, | XMMUYECKHe, OHOJIOTHYECKHE, | CBOEH MpOoQeCCHOHATBHON AEATENbHOCTH
OuoornYecKue, MHUKpPOOHOJIOTMYECKHE METO/Ibl B | Biiamersb: HaBbIKAMHU paboTsI c
MHUKPOOHOJIOTMYECKHE METO/IBI | TPO(ECCHOHATBHON COBPEMEHHBIMH METO/IaMH HCCIIE/IOBAaHUs B
JIEATEIbHOCTH MUKPOOHOJIOTHH M CMEXKHBIX TOYHBIX HAYyKaXx,
MIPUMEHNMBIE B 00J1aCTH OHOTEXHOJIOTHI

2. CopepxxaHue NPpaKTHKHU (MOTYJIs1)

Tema 1. OsnHakomurtenbHasi. TexHuKa 0€30MaCHOCTM W MOPSIAOK INPOXOKACHUS
CTAMOHAPHONH NPaKkTUKH. MHCTpyKTaX IO TEeXHUKE OE€30MacHOCTH M OCOOEHHOCTH paboThl B
MHUKpoOHonornyeckoit naboparopun. OOmue TpeboBaHUs Oe3omacHOCTH. TpeOoBaHHs 0e30macHOCTH
nepe] HayajloM, BO BpeMs, 0 OKOHYaHUH paboThl TpeboBaHUs 0€30MaCHOCTH B aBaPUMHBIX CUTYyalUsX.
MeponpusiTuss Opu  JOKAJTW3aUUK TOCIEACTBUN aBapuid. Mepsbl
3JIEKTPOOOOPYAOBaHUEM H AIeKTporipuoopamu. ObparieHue ¢ HarpeBaTeabHBIMU Mpubopamu. M3ydeHue

CTpPOEHHSI Ta30BOM TOpENKM M CIUPTOBKU. TeXHUKa 3ampaBKM M OCHOBBI Oe30macHOM padoThl €O

Oe3omacHocTH Tpu pabore ¢

cnupToBkoi. O6parienue co crekiaoM. OOpalieHus ¢ peakTuBaMu. [IpoTrBonOXKapHbIE MEPOTIPUATHSI.



Tema 2. TpeOoBaHMsA K NOMENIEHHUSIM H OCHALICHHMIO JIA0OPATOPHIl MHMKPOOHMOJIOIMH.
[TnanupoBanue 1ab0paTOpUU MUKPOOHOJIOTHH, NIEPEUEHb 00s3aTEIbHBIX TOMEIECHUH, UX PaCIOI0KEHNE
U ocHaueHue. TpeboBaHMs K IPOBEACHUIO PaboOT B 1JAOOPAaTOPHH.

Tema 3. MeponpusiTUs 10 J1e3aKTUBAIUN, YUCTKE, MOIMKe, CTEPUIN3ANUN U 1e3MH(EKIUN B
MHKPOOHOJI0rHYeCKOi JadopaTopum. Jle3akTuBanus ¢ MOMOIIBI0O XUMHUYECKHUX peareHToB. MeTobl
CTepHIIM3aluM: (pU3MUeCKue W XMMHUYECKHe, TepMuyeckne W Xxosoansle. Kumstuenwe. [lactepu3arius.
Crepwinzanus cyxuM xapoM. Crepuinsanus napom noj AasieHueM. CTepuianzanus TEKy4YUM IapoM U
tugaamm3anus.  IlpokanuBanme. @namOupoBanue. MexaHHUecKass CTEPHIM3AIMs C  [TOMOIIBIO
OakrepuanbHbIX GuiabTpoB. MoHM3UpYIOLHe Tyyd. YIbTpa3ByK. Y IbTpadrOIETOBBIC JTydd. XUMUUYECKHUE
BemiecTBa. [azoBas crepuinuzarus. TpeOoBaHus K yOOpKe/OYHMCTKE (MOWKE), CTEPWIM3ALHUH H
00e33apakMBaHUI0 JJAOOPATOPHBIX MOMEIIEHUH, MaTepuayioB. Pexumbl o0e33apaxMBaHUs PA3IUYHBIX
00BEKTOB, 3apaXKEHHBIX MUKPOOPraHU3MaMH.

Tema 4. Opranuszanus padodero mecra JadopaHTa MHKPOOHMOJIOTHYeCKOil JadopaTtopuu.
CpencTBa MHIMBHYaJdbHOM 3aIUMTHl (BUIbI, TEXHUKA NPUMEHEHUS, YXOJ, OUYMCTKA, Ae3UH(peKuus u
crepuimzanus). [lpumenenne ne3nHUIUPYIONINX CPEICTB B KOMIUIEKCE aCENTHYECKUX, CETITUIECKUX U
nesuHpuuupyommx — Mmeponpuatuii. [logroroBka mabopaTopHBIX —TOMEIIEHHH K  pabore ¢
ucnionp3oBanueM CHU3 u pa3nuuHbIX MeETONOB crepwiu3anuu ((pusndecknx, XUMHUYECKHX). Bokc
OMOJIOTMYECKOM O€30MaCHOCTH JUIsi MHUKPOOHMOJIOTHYECKUX HCCIEIOBaHUM (BHUIBI, HCIOJIb30BaHHUE,
OUYHMCTKA U I€3UH(EKIUS, TEXHUYECKOE 00CITY)KMBaHUE U KOHTPOJIb).

Tema 5. BbiOop TexHMYecKMX CpeACTB (y1adopaTopHOil anmaparypbl, 000pyl0BaHus,
npudopoB) U MeToA0B padOTHl ¢ HUMH (ONMHMCAaHUE, HCIOJb30BAHHME, OYHUCTKA U JAe3HH(pexuus,
TeXHHYecKoe 00CTyKUBAHUE U KOHTPOJIb). MallinHa 711 MbIThSI CTEKJISIHHOM MOCYAbI. JIUCTUILISTOPHI,
JIEOMHU3ATOPbl U YCTAaHOBKM oOpaTHOro ocmoca. Becwl. ['oMorenusaropsl, cMecutenu u Mukcepbl. pH-
metp. Llentpudyra. ®OK. Annapat a1 NpUroToBiIeHUs NUTaTeNbHbIX cpell. [lapoBapku, BKitoyast 6aHU
C KUIIALIEH BOJOM. Y CTPOMCTBO JUIs pa3jiiBa MUTATENbHBIX CPEJl U PEAKTUBOB. BUXpeBOW MEXaHUYECKUN
cMmecutenb (BopTekc). MukpoBosnHoBasg neub. CTepuIu3alMoHHBIA cymmibHbli 1mkad. Ilaposoit
crepuinzarop (aBTokiaB). IlpokanuBaTens mnpoBoNOKW. [IMOETKM W NMIETOYHBIE J03aTOPHI,
JO3UpYIOLIME amnmapaTshl /s HAaHECeHMs IOoceBHOro Matepuana. Tepmocrar (uHKyOarop). bans
TepMocTaTHuecKas KoHTpoaupyemas. OOopynoBaHue A KyJIbTUBUPOBAaHUS B U3MEHEHHOM atMocdepe.
XOJMOAWIBHUK M MOpPO3WJIbHAs KaMmepa. YCTPOMCTBO JUIsl MOJICYHETa KOJOHUKW MHUKPOOPraHU3MOB.
TepMomeTppl UM TEMIEpPaTypHO-KOHTPOJIUPYIOLIME  yCTPOWCTBA,  BKJIOYas  aBTOMAaTHYECKUE
3anMchIBarole ycTpoiicTBa. OCHOBHBIE ONTHYECKHE NPHUOOPHI, HCIOJIb3yeMble B Ja0OpaTOpHOMN
NOpakTUKe (BUABI MHMKpPOCKOIIOB, CTpPO€HHE, MPUHLUUI pPa0OThl, MPUHIHUMNHMAIBHBIE OTIHYMS, YXO[,
nesundexnust). Knaccudukauns muxpockonoB. OnNTHYeckHe MHKPOCKOIBL. Y CTPOHCTBO ONTHYECKOTO
CBETOBOI0 MHMKpockomna. OnTHyeckre METO/Ibl UCCIEIOBAHUS KIIETKU: CBETOBas, TEMHOMNOJbHAsA, (a3oBo-
KOHTpacTHasi, MHTep(epeHInOHHass MUKpockonus. Llutopusndyeckne MeTOJbl MCCIEAOBAHUS KIETKU:
JIOMUHECIIEHTHASI, YAbTpapuOIeTOBas MUKPOCKOMMS, METOJ IMOTJIOLIEHUSI PEeHTTeHOBCKUX JydYel,
panuoaBTorpadus.

Tema 6. OcHoBHasg Ja0opaTopHasi mocyla M HHCTPYMEHTApHii, HCHOJIb3yeMble B
JabopaTtopHoii mpakTtuke. Bunwl, kinaccuukanus, oOo3HaYeHHs (MapKUpPOBKa), HCMOJIb30BAaHUE,
OYHCTKa, Je3UH(peKIus/HeHTpanu3anus, MolKa, CyIllKa. CTepUIN3aIHs, TeXHHYECKoe 00CIy)KMBaHUE U
KOHTpPOJIb, XpaHEHUE Ja0opaTOpHOM mocynbl M HHCTpyMeHTapus. OJIHOpa3oBOE M MHOIOpPa3zoBOE
0o0opy/0BaHuE U MaTepHalbl. XpaHEHHE YUCTOM CTEKISIHHON MOCYAbl U Ipyrux marepuanoB. O6paboTka
OTXOJI0B, MOJIYYEHHBIX B XOJI€ I€3aKTUBALIMU, MOWKH, YUCTKH U Je3WH(EKIHH 1a00paTOpHOM MoCcCyasl U
UHCTPYMEHTAPHSL.

Tema 7. OcHOBHbIE XHUMHYeCKHe PACTBOPbI U PeaKTHBbI, HCIOJIb3yeMble B J1a00PaTOPHOI



npaktuke. Knaccudukanms, MapkupoBKa, HCIONIH30BAHUE, KOHTPOIb M XPAaHEHHE HCIIOJIb3yeMbIX B
MUKpPOOHOJIOTUYECKON MpaKTHUKE peakTUBOB, B TOM 4dMcie ae3pactBopoB. Hambonee ynotpeGuTenbHbIe
NEe3WH(ULMPYIOLIUME CPEACTBA M MPOMHCH IMPUTOTOBIEHUS U3 HUX pabouyux pacTBOpoB. DakTopsbl,
Biustone Ha dS(QQeKTUBHOCTH MOWKM U  JAe3UH(EKLWH, CTeNeHb 3arpsA3HEHUs, COCTOSHHUE
oOpabaTbiBacMOW MOBEPXHOCTH, PEKHM TCUEHUS MOIOIIMX PACTBOPOB, KOHIICHTpAIMS U TeMIlepaTypa
MOIOIIETO U JIE3UH(PHUIHPYIOIIETO PACTBOPOB, PEKUM JIe3MH(EKIINHN, KaueCTBO BOIbl. Motolye cpeacTBa:
HICJIOYHBIC, KHUCJIOTHBIC, CHHTETUYECKHE (AaHUOHAKTUBHBIE M KATHOHAKTUBHBIC), HEUOHOTCHHEIC.
TexHomorust ¥ MOPSIOK MPUTOTOBIICHUSI XUMHUYECKUX pacTBopoB. 3mepenne pH pactBopos. [lonyuenue
JUCTHJUTMPOBAHHONW BOJbI. TEXHOJOTHsS B3BEIIMBAHUSA, (QUIBTPOBAHHUSA, W3MEpPEHUS TEMIEpaTypbl U
JABJICHUS B X0J1€ IPOBEJCHHUSI TaOOPATOPHBIX PaboT.

Tema 8. IluTaresbHbIe CyOCTPAThI /IS BbIPANIMBAHUS KYJLTYP MHKPOOPraHU3MOB B
JIa00pPATOPHBIX YCJIOBHSAX, a TaK:Ke KYJbTHUBHPOBAHHUS B OMOTEXHOJOrHYeCKHX mpoieccax. Bubl,
KJaccu(uKaius, MapKupoBKa, UCTIOIBb30BaHUE, KOHTPOJIb U XpaHeHue. [lurarenpHas cpefa ¢ XuMHUECKH
OTpe/ieIeHHBIM COCTaBOM M C XMMHUYECKU HeEOIpeleleHHbIM cocTaBoM. Kiaccuukanus muTaTenbHbIX
Cpel: KUjaKas, TIIOTHAsI, MONYKHUJIKasl, TPAHCIIOPTHASL, JUIsI XpaHEHHUsI, CYCIICH3UPOBAHUs, OKUBIISIOIIAS,
oOnuratHasi, CeJeKTHUBHAs oOoraTuTeibHas, HECENeKTUBHAas 00OraTuUTeNbHAs, M  BbIACICHUS,
muddepeHranpHas, WASHTU(UKAIMOHHAS, A TMOJCYEeTa KJIETOK, MOATBEPIKAArolias, MHOTrOIeNeBas
cpena, TOTOBasi K MCHOJb30BaHUIO. XPAHEHHE MUTATENBHBIX cpel (00IIHMe TMOJIOKEHUSI, KOHTPOJIb
KauecTBa W YIPABJICHHE KAYECTBOM OOE3BOXKEHHBIX (CYXMX) MHUTATENIBHBIX Cpell M 100aBOK). PerenTs
MPUTOTOBJICHUS THTATEIBHBIX Cpell. TEXHOJIOTHS W TOPSIAOK MPUTOTOBJICHUS OCHOBHBIX MUTATECIBHBIX
cpen (oOmue TOJOKEHUs, B3BELIMBAHUE U PACTBOPEHME, JAMCIEPTUPOBAHME, HW3MEHEHUE W
perynupoBanue pH, punbrpoBanue (ocBeTIIeHHE), PO3NIHB, YIaKOBKa, XpaneHue). [loaroroka 106aBok
nuTaTeNnbHbIM cpefaM. CTepuian3aius MUTaTeNIbHBIX Cpell U peakTUBOB. CTepuIn3aius BIaXKHBIM MapoM,
bunbrpanueii. [lnaBienue arapu3upoBaHHBIX MHUTATENbHBIX cpea. Jleaspalusi NUTATEIbHBIX Cpe.
BBeneHnue nONMomHUTENBHBIX HHTpenneHToB. OOecriedeHre U MPOBEIeHNE KOHTPOJS KauecTBa CYyXUX U
TOTOBBIX K UCIIOJIb30BAHUIO MUTATEIIBHBIX CPe/l. Y THIIU3AIUS TUTATEIbHBIX CPEI.

Tema 9. MeTonoJiorusi npoBegeHus J1a00PaTOPHBIX HCCJIEJOBAHUN 110 3aJaHHON METOIMKE.
OnpeneneHne  KOJMMYECTBEHHOTO  COJEP)KAaHUS  aKTUBHBIX  BEMIECTB  (aKTUBHOTO  XJIOpa) B
ne3uHuuupyommx — cpeiactBax.  KonmudecTBeHHOe — OmpeaenieHHMe  BOAOPAcTBOpUMOro  Oemnka
(OTOKOTOPUMETPUIECKIM METOOM C MOCTPOeHUE KaanbpoBouHoro rpaduka. Pabora ¢ muTepaTypHbIMH
UCTOYHUKAaMU, BBIOOP OOBEKTA MCCIIEIOBaHMs, COCTAaBICHHUE IIaHa pabOThl, TEXHUYECKOE OOecredeHune
naboparopuu  (moarotoBka pabouero Mecrta). Ot1Oop 1poO, TPaHCHOPTHUPOBKA, XpaHEHHE,
poOOIOArOTOBKA, MCCIIEOBaHME, XpaHEHUEe Mpo0 Mocie HCCIeA0BaHUS, COXPAHEHHE, YHUUTOXKEHHE
npo0 U abopaTOpHBIX HCCIeayeMbix 00pa3ioB. OOpaboTka MOJYYEHHBIX B XOJE€ HCCIEIOBAHUS
pe3ynbraToB. OdopmiieHne BBIBOJIOB, OOCYXJACHHE PE3YNbTAaTOB, 3aKII0UEHUE, OTYETA M0 MPOAETaHHON
paborte.

Tema 10. MeTogo/10rust MCNOJIL30BAHUSI MUKPOOHOJIOTHYECKHX 00HEKTOB B Ka4€CTBE ChIPbS
JJIsl TOJIyYeHHs 11eJ1eBOro (KOHEYHOro) MpOAYKTa OHOTEXHOJOTHYeCKHX NMpPou3BOACTB. OOBEKTHI
OMOTEXHOJOTHH, BHIOOP MPOJYIIEHTa B 3aBHCHMOCTH OT Ienel u 3anad. [lomydeHne 4UCTBIX KYJIbTYp
MHUKPOOPTaHU3MOB. MeTo/Ibl KyJIbTUBUPOBAHUS MUKPOOPTAHU3MOB B JJaOOpaTOpPHBIX yclIoBUsAX. Benenue
3TanoB OMOTEXHOJOTHYECKOro mpouecca. MHaukanus Hanuyusi B KyJbTypalbHON KHUJIKOCTH IIE€JIEBOTO
MPOJIYKTa (KAaYECTBEHHBIE U KOJTMYECTBEHHBIC PEAKIIMH ), KOHTPOJIh YACTOTHI TPOU3BOACTBA (ITPOTyIICHTA
W KOHEYHOro Tmponaykra). Pabora ¢ nauTeparypHBIMH HCTOYHUKAMH, BBHIOOP OOBEKTa HMCCIIEIOBaHMUS,
COCTaBlieHHE TuIaHa paboThl, TEXHHUYECKOe oOecrmedeHue jgaboparopuu (MOATOTOBKAa pabodyero mecra).
Ot60p mpoO, TpaHCMOPTUPOBKA, XpaHEHHE, MPOOOMOArOTOBKA, HUCCIENIOBAaHUE, XpaHEHHE MPOoO mocie
HCCJICIOBAHMsI, COXPAaHEHHE, YHUUYTOXKEHUE MPo0 U TabopaToOpHBIX HccienyeMbix o0pasioB. OopaboTka



NOJYYCHHBIX B XOJ€ HCCIeNoBaHUs pe3yabTaToB. OdopMiieHHEe BBIBOJOB, OOCYXKIEHHE pPE3ylIbTaTOB,
3aKJTFOYEHUE, 0TYETA 0 MPOJICITAaHHOHN padoTe.

Tema 11. 3axkawuurtenbHasi. IloaroroBka or4éTHocTM mo mnpakTtuke. OdopmiieHne
pe3ynpTaToB B (hopMe nmucbMeHHOoro otuéra (popma otuéra mpunaraercsa B DOC). Otuér obyuaronierocs
0 pe3yJbpTaTax MPOXOKIACHUS IIPAKTUKU JOJDKEH COAEPKATh CICAYIOLIUE PA3ICIIbl:

—  MUMYNbHbLU JUCM — SBIISETCS TEPBOM CTpaHULEH OTY€Ta O MPOXOXKIEHUHU MpakThuku. Ha
TUTYJIBHOM JIUCTE YKa3bIBAETCS MECTO MPOXOXKACHUS MPAKTHKH, (paMuiIus U MHULIKAIBI 00y4arolerocs,
ydeOHas TpyImmna, pyKoBOIUTENb MPAKTUKU OT MAY';

—  pabouutl epaghux (nian) TPOBEACHUS IPAKTHKY;

—  UHOUBUOYATbHOE 3a0aHUe, BHITIOIHIAEMOE B IIEPHO/] MPOXO0KICHUS MPAKTUKH.

—  OCHOBHAA 4Yacmb JOJKHA COIAEPKATh PE3YJILTATHI BBIIOJHEHHBIX 33JaHUN 110 X0y U3y4YEHUs
TEM MPAKTUKH; OMUCAHUE MPAKTUYECKUX PabOT, METO/IOB MPAKTUYECKUX HUCCIIeIOBAaHUM (IIPH HATUYUH),
XapaKTePUCTUKY PE3YJIbTAaTOB HCCIEAOBAHNUN, N3TI0KEHHYIO UCXO/sI U3 11eJIeCO00Pa3HOCTH B BUJIE TEKCTA,
TabnuIl, rpad)uKoB, CXEM U Jp.

Tema 12. 3ammTa 0T4éTa MO NMPaKTHKE.

®dopmoii arTecTanuu pe3yabTaToB YYeOHON NPAKTHKH, yCTAaHABIMBACMOW YYeOHBIM IUIAHOM C
yuérom TpedoBanuit ®I'OC BO, sBnsiercs 3a4€T ¢ OLIEHKOM.

Bo Bpems mpoxokaeHust IpakTUKK 00ydaroLuiics: o0s13aH:

—  BBIIOJIHUTHh UHJIMBUIYAJIbHOE 33/IaHKE, TPEAYCMOTPEHHOE IPOrPaMMOil MPAKTUKH;

—  M[peACTaBUTh NOJIHBIM OTYET 110 BCEM ITPONUICHHBIM 3a/]a4aM MPaKTUKH;

— co0nroAaTh IpaBuiia BHYTPEHHETO TPYAOBOIO paclopsiiKa;

—  cobmronats TpeOOBaHMS OXPAHBI TPY/IA.

[IpakTka OLIEHMBAETCS PYKOBOJUTEIEM HAa OCHOBE MHCBMEHHOI'O OTY€Ta, COCTaBIIIEMOIO
00yJarommmcsl.

ATTecTanus Mo UTOraM MPaKTUKHU MPOBOAUTCS HA OCHOBAaHUU 3aIIUTHI OPOPMIIEHHOTO OTYETa, B
BUJIE YCTHOTO cOOECENOBaHMs C PYKOBOAMTENIEM IMPAKTUKU. ATTecTalusi oOydaroumxcs Mo Mporpamme
NPAKTUKU TPOBOIUTCS B (opMe 3a4y€Tra C aTTECTAllMOHHBIMHM OIIEHKAMH: «OTIUYHO», «XOPOILOY,
«YJOBJIETBOPUTEIBLHO», «HEYIOBIETBOPUTEILHO.

3. Ilepeyenn yueOHO-MeTOAUYECKOT0 OOecrieYeHHs] MPAKTUKH (MOTYJIs1)

— METOOMYECKHWE YKa3aHUs K BBIIOJHEHMIO MPAKTHUYECKHX paboOT MpeJCcTaBleHbl B
anexkTpoHHOM Kypce B DMMOC MAY;

— Qopma oruéra, Brmouaromas paboumii rpaduk (MIaH) NPOBENEHUS MPaKTUKH U
WHJIUBUIyaJIbHOE 3a/IaHKe, TIPEICTAaBJIeHA B 3JIEKTpoHHOM Kypce B OUOC MAY;

— METOAMYECKHE MaTepuaybl I OOydYarolIMXCS IO OCBOEHHUIO MpPaKTUKUA (MOJIyJis)
npeJcTaBieHbl Ha oduiuaibHoM caiite MAY B pasgene «Mupopmanus mo o0pazoBaTebHBIM
nporpaMMam, B TOM YHCIIE aJallTUPOBAHHBIMY.

4. @DOoHA OLEHOYHBIX CPEACTB MO AUCHUILINHE (MO1YJII0)

SIBnsieTcss OTAENBbHBIM KOMIIOHEHTOM OOpa3oBaTelbHOM mporpammbl, paspabotan B (opme
OTJENIBHOTO JIOKYMEHTa, NpEeJCTaBiIeH Ha oduimaibHoM caiite MAY B pasnene «MHpopmanus mo
00pa3oBaTenbHBIM ITporpaMMaM, B TOM duciie agantupoBaHHbiMy. POC BKITIOUaET B ceOsl:

— TepedyeHb KOMIIETEHIMH C yKa3aHUEeM 3TanoB UX (OPMHUPOBaHUS B MPOILIECCE OCBOEHUS
NPaKTUKU (MOAYIIA);

— ¢opma oryéra, BKIOHaromas padounit rpaduk (MIaH) TNPOBEAEHUS MPAKTUKH U
VHAVBUYaAJIbHOE 3a/1aHUE;

—  KOMIUIEKT TUITOBBIX 3aJJaHHi JJIsl IPOBEPKHU YPOBHS C(HOPMUPOBAHHOCTH KOMITETEHIIUA;
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—  KPUTEPHUU OICHUBAHUS BBITIOJTHEHHOW PaOOTHI.
5. IlepeyeHb OCHOBHOIl M JONMOJHHUTEJIbHOW Yy4eOHOH JMTEPATypbl (II€YaTHHIE W3/aHUSA,
3JICKTPOHHBIC YU€OHBIE U3IaHUA U (MIJIH) PECYPCHI JIEKTPOHHO-OMOIMOTEUHBIX CUCTEM)

Ocnosnas numepamypa:
1. MuxkpoOHONOTHYECKUH TpakTUKyM : yudeOHoe mocobue / K. JI. Ilnaitmep, M. H.

Actpaxannesa, 3. A. Kanapckas u ap. ; @eaepaibHOe areHTCTBO Mo oOpa3oBaHuio, ['ocymapcTBeHHOE
oOpa3oBaTtenpHOe  yupekaeHue  Bricmiero — mpodeccuonaimpbHoro — obpasoBanus — Kazanckuit
roCy/1apCTBEHHBIN TeXHOJornueckuit ynusepcurer. — Kaszans : Uznarenscreo KHUTY, 2010. — 83 c. :
WL, Tab., CXEM. ; To xKe [DneKTpOHHBII pecypc]. —
URL:http://biblioclub.ru/index.php?page=book&id=259055.

2. 3wo3uHa, O. B. OOmas Mmukpobuosorus: naboparopubiii mpaktukym / O. B. 3io3unHa |
TamOOBCKHI TOCYAAPCTBEHHBIM TEXHUUECKUI yHUBepcuTeT. — TamOoB : TaMOOBCKMIA TOCYAapCTBEHHBIN
texuudeckuii yHuBepcuter (TI'TY), 2015, — 82 c¢. : un. — Pexum gocTyma: Mo MOANKCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=445121. — bubmauorp. B ku. — ISBN 978-5-8265-
1431-3. — TekcT : JIeKTPOHHBIN.

3. IlaBnoBuu, C. A. MukpoOuonorus ¢ MUKpPOOHOJIOTMYECKUMHU HCCIENAOBAaHUSAMU : ydeOHOe
nocobue / C. A. ITaBnoBuu. — Munck : Bermmitmas mxoia, 2009. — 502 ¢. — ISBN 978-985-06-1498-8. —
Texct : anekrponHbli // IludpoBoit oOpazoBarensHBI pecypc PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/20093.html. — Pexxum noctyna: asst aBTOpU3Hp. TOJIb30BaTENICH.

4. MukpoOuosIorusi ¢ OCHOBaMU OWOTEXHOJIOTUU (TEOpHsSl M TMPaKTHKA) : y4yeOHOe mocodue :
[16+] / T'. II. lllyBaeBa, T. B. Csupumona, O. C. KopueeBa [u np.] ; Hayd. pen. B. H. Kanaes ;
Boponexckuii rocyaapcTBEHHBI YHUBEPCUTET WHKEHEPHBIX TexHolorui. — Boponex : Boponexckuit
rOCy/IapCTBEHHBI YHUBEPCUTET MHKEHEPHBIX TexHojoruil, 2017. — 317 c. : tabin., rpad., un. — Pexxum
nocryma: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=482028. — bubmauorp.: c.
311-312. — ISBN 978-5-00032-239-0. — TekcT : 37eKTPOHHBIA.

5. Anemmna, E. C. KynbTuBUpOBaHHE MHUKpPOOPIaHHW3MOB KaK OCHOBa OMOTEXHOJIOTHYECKOIO
npoiiecca : yaeOnoe nocobue / E. C. Anemmuna, E. A. Jlpo3noBa, H. A. Pomanenko ; OpeHOyprckuit

roCyJIapCTBEHHBIN yHUBEpcUTET. — OpenOypr : YauBepcutet, 2017. — 192 c. : cxem., Tabdm., ui. — Pexum
nocryna: mo noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=481743. — Bubmuorp. B
KH. — ISBN 978-5-7410-1658-9. — TekcT : 31eKTPOHHBIH.

Jlononnumensnaa numepamypa:
6. IllxyparoBa, E. b. OcHOBBI TabopaTopHOTO Jeiia [ IeKTPOHHBIH pecypc] : yued. mocodue / E.

b. lllxyparosa, O. B. Muxwutok, C. 1. OBunnHukoBa ; denep. areHTcTBO 10 pridonosctry, PI'BOY BO
«MypMaH. roc. TeXH. YH-T». — DJIEeKTpoH. TeKcToBble naH. (1 daitn : 1,89 M6). — Mypmanck : U3a-Bo
MI'TY, 2016. - J[octym w3 JokanbHOM cetu  MypmaH. roc. TeXH. VyH-Ta. —
http://elib.mstu.edu.ru/2016/U_16_30.pdf. — Mmeercs neu. ananor 2016 r.

7. Psbuea, C. A. MukpoOHOIOTHS MOJIOKa U MOJOYHBIX IMPOAYKTOB : y4eOHOe mocobme /

C. A. Psabnesa, M. H. IlanoBa ; CeBepo-KaBkazckuii (enepanpHbiii yHUBEpCUTET. — CTaBpOMOJb :
Ceepo-Kaskazckuit @enepansubiii yausepcuteT (CKOVY), 2017. — 220 c. : wi. — Pexxum goctyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=467286. — bubauorp. B kH. — Tekcr :
3JIEKTPOHHBIMN.

8. OsumuHmkoBa, C. V. Bombmmol mpakTHKyM [DIeKTpOHHBIN pecypc] : yue6. mocodue / C. U.
OsunnnukoBa, O. B. Mux#iok, E. b. [llkypatoBa ; ®enep. arenTcTBo 110 phidonoBcTBy, PI'EOY BIIO
«MypMaH. TOC. TeXH. YH-T». — DJeKTpoH. TekcToBble naH. (1 ¢aiin : 1,05 M06). — Mypmanck : U3a-Bo
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MITY, 2016. - Joctrym w3 JokampHOW ceth  MypmaH. Troc. TeXH. VyH-Ta. —
http://elib.mstu.edu.ru/2016/U_16 24.pdf. — imeercs mey. anamor 2016 T.

6. IIpodeccuoHanbHBIE 0a3bl JAHHBIX U HHPOPMAINIMOHHBbIE CIPABOYHbIE CHCTEMbI

1) TocymapcTBeHHasi cuUcTeMa MPaBOBOW HMHGOPMAIMK — OPHUIHATBHBIA HHTEPHET-TIOPTAI
npaBoBoii uHpopmarmu — URL: http://pravo.gov.ru

2) Uudopmannonnas cucrema «EquHoe OKHO 10cTyma K 06pa3oBaTebHbIM pecypcam» — URL:
http://window.edu.ru

3) CnpaBouno-mipaBoBas cuctema Koncynsrant Iimroc — URL: http://www.consultant.ru/

7. TlepedyeHb JIMIEH3MOHHOTO W  CBOOOJHO  PACIPOCTPAHSIEMOr0  MPOrPAMMHOIO
obecneveHusi, B TOM YHCJIe OT€4eCTBEHHOr0 MPOM3BOACTBA

1) Oduchsiii maker Microsoft Office 2007

2) Cucrema onTHyeckoro pacrosnaBanus rekcta ABBY'Y FineReader

8. Oo0ecneyenne 0CBOCHHS TUCIUILIMHEI JHII ¢ MHBAJIHIHOCTLIO 1 OB3

OOyuaromuecs W3 uucna uHBaIMAOB U yui ¢ OB3 obecrneunBaroTcs MEYaTHBIMH M (WJIH)
AIIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B (opMax, aJanTUPOBAaHHBIX K OTPAHUYCHUSM HX
3JI0POBBSI.

9. MarepuajibHO-TEXHHYeCKOe o0ecreyeHUe IUCUMIUIMHBI (MOAYJIfA) TMIPEJICTaBICHO B
npuinoxkenun k  OIIOIl  «MarepuanbHO-TEXHUYECKHE YCIOBHUS peaiu3anuu  00pa3zoBaTelbHOM
MIPOrpamMMbI» U BKIIFOYACT:

— y4eOHbIE ayqUTOPUH AJSl MPOBEACHUS YYEOHBIX 3aHATHH, NMPEAYCMOTPEHHBIX MPOrpaMMOi
OakanaBpuaTa, OCHaIIEHHbIE 000PYJIOBAHUEM U TEXHUYECKUMU CPEACTBAMH O0YUYCHHUS,

— TIOMEUIeHHs AJIi CaMOCTOATEIbHOW paboThl O0Yy4aromuxcs, OCHAIIEHHBIE KOMIIBIOTEPHOM
TEXHHUKOW C BO3MOXKHOCTBIO MOAKITIOUEHUS K ceTu «/HTepHeT» u obecredeHreM 10CTymna K 3J1eKTPOHHOU
uH(popMallMOHHO-00pa3oBaTensHo cpene MAY;

— nabopaTopuio, OCHAIIEHHYIO J1a0OpPaTOPHBIM 00OPYIOBAHHEM.

HomyckaeTcst 3aMeHa 000py/I0BaHUSI €T0 BUPTYATbHBIMHU aHAJIOTaMHU.

10. PacnpenesneHue TPyI10éMKOCTH IO BUAAM Y4eOHOI 1eATeTbHOCTH

Tabnuna 1 — Pacnipenenenue TpynoéMKOCTH

Pacnpenenenue Tpy10EMKOCTH JUCHUIIIMHBI
. (Monyns) mo popmaM o0ydeHUst
Bun yaeOHoi Ounas
JeATELHOCTH
Cemectp
> Bcero gacos
[TpakTHyeckue paboThI 72 72
CamocrosTenbHast
paGoTa 144 144
Bcero yacos no
AMCIMILINHE 216 216
/u3 HUX B hopme
IIPaKTUYECKOU 79 79
MOJITOTOBKH
DOopMBI TPOMEKYTOUHOM aTTECTAL[MH U TEKYILEro KOHTPOJIS
DK3aMeH - -
3auér/3auéT C OLEHKOMN -1+ -1+
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Ilepeyenb npakTHYeCKUX padoT mo popmam 00yueHuUs

Ne
/i Tembl npakTHYeCKUX padoT
1 2
TP Nel «MHCTpyKTaX MO TEXHUKE OE30MaCHOCTH U OCOOCHHOCTH pPabOTHl B
1 MHUKpPOOUOJIOrHYecKoil 1 OnoXuMHuyeckoil labopatopusix. M3ydeHue cTpoeHus razoBoid
TOPEJIKM ¥ CHUPTOBKH. TeXHHKA 3ampaBKu COUPTOBKH M MPaBUIIaMU 0€3011acHON paboThI
C HEN»
2 I[P Ne2 «TpeboBanus K TOMEHICHUSM M OCHaIIeHUI0 (00OpYAOBaHUIO, IOCY/IE,
peaKkTHBaM) JJa0OpaTOPHH MHUKPOOHOIOTHIY
3 ITP Ne3 «Ywuctka, aesuHpexnus u crepuiausanusa. TpeboBaHus K yOOpKe MOMEIICHHH,
o0e33apaXxuBaHUIO (JIe3MH(EKINH ) U CTePIIIN3ALNN MAaTEPHATIOB)
4 ITP Ned4 «Opranmzanus paboudero mecta Jrabopanra. CpencTBa HHANBUYaTbHON 3alUTHI:
TEXHHUKA PUMEHEHHUSI, YXOJ, OUUCTKA, Ne3UH(EKIUSI U CTEPUITU3ALINS»
I[P NoS«IIpumenenue ne3uHOUIUPYIOMIUX CPEACTB B KOMIUIEKCE aCENTUYECKHX,
S5 | cenTUYecKUX W JICSUHQHUIUPYIOIIUX  MEPONPHATHH.  AJFOPUTM  MOATOTOBKH
nmabopaTopHBIX MOMeIIeHuH K paboTe ¢ ucnons3oBanueM CU3 u ge3pacTtBopoB»
ITP Ne6 «OcHoBHBIE TPUOOPHI, TEXHUYECKUE CPEACTBA, ammaparypa U o0OpyJIOBaHHE,
6 | ucnone3yemble B J1Ia0OpaTOPHOW TpAKTUKE: ONUCAHHE, HCIOJIb30BAHUE, OYHCTKA,
NEe3UH(EKIHS M CTePUIIN3ALNS, TEXHHIECKOE 00CTYKHBAHNUE H KOHTPOJIb)
I[IP Ne7 «OcHoBHasi J1abopaTtopHas IMOCyJa W HMHCTPYMEHTApHil, HCIOIb3yeMbI€ B
v 7a00OpaTOpHOW  MpAaKTHKE: BUABL, KilaccHUdUKamus, 0003HauYeHHs (MapKUPOBKA),
WCIIOJIb30BaHUE, OYMCTKA, AC3MH(EKIHs/HEeUTpanu3anus, MOWKa, CyIIKa. CTepUIN3aLus,
TEXHUYECKOE 00CTY)KMBAHNE W KOHTPOJIb, XPAHECHHE)
8 ITP Ne8 «TexHonmorusi U3rOTOBIICHUSI BATHO-MAPJIEBBIX MPOOOK, MACTEPOBCKUX MUIETOK U
mmnareneu Ipuransckoro»
I[P N9 «Crepunuszanusi, TEXHUYECKOE OOCIY)KHMBaHHE, KOHTPOJIb U XpaHEHHE
9 | nabopatopHoii mocybl. TexHHKa MOHTHPOBAHHS JIAOOPATOPHOW MOCY/IBI TS IPOBEICHHUS
CTEPHIIU3ALII
I[P Nel0 «OcHOBHbIE XHMHUYECKHE PACTBOPHI U PEAKTHBBI, HCIOJb3yEMbIE B
10 na00opaTOpHOI MpakTHKe: KilacCU(UKALUs, MapKUPOBKA, HCIIOJIB30BaHHE, KOHTPOIb W
XpaHeHue. TeXHOJIOrus U MOPAIOK MPUTOTOBICHUS XUMHUECKUX pacTBOpoB. M3mepenue
pH pactBopos. [lonydeHnne qucTHIUIMPOBAHHON BOJIBI»
1 I[P Nell «TexHomorusi B3BeHIMBaHMs, (UIBTPOBAHUS, H3MEPEHUs] TEMIEPATYypbl U
JIaBJIEHHsI B X0/1€ MUKPOOUOJIOTHYECKUX padoT»
12 ITP Nel2 «Omnpenenenne KOJIMUYECTBEHHOTO COAEPKAHMSI aKTUBHBIX BEIIECTB (aKTHBHOTO
XJIOpa) B 1€3UH(UIUPYIONIUX CPEACTBAX»
13 I1P Nel3 «KonnuectBeHHOE OIpezeiieHue BOJIOPACTBOPUMOTIO Oenxa
(OTOKOIOPUMETPUUYECKHM METOIOM C IIOCTPOCHUE KATMOPOBOYHOTO rpaduKar
ITP Nel4 «ITutaTenpHbie CyOCTpaThl ISl BBIPAIMBAHHS KYJIbTYP MHUKPOOPTaHU3MOB:
14 | BHEEL KJaccUpUKalus, MapKHUPOBKA, HCIOJb30BaHHWE, KOHTPOJIb U  XpaHEHHE.
TexHonorus U MOPSAOK MPUTOTOBICHHUS OCHOBHBIX MUTATENBHBIX CPEll, MPOBEIECHUE
KOHTPOJISI KaY€CTBa»
15 ITP Nel5 «Metononorusi mojy4eHus: MPOAYKTOB OpoKeHHs (ITUIIOBOTO CIIUPTA/YKCYCHOU

KHCJIOTBI/MACASHONU KUCIOTBI/MOJIOYHON KMCIIOTHI U T. I[.) MI/IKpO6HOF0 MMPOUCXOKIACHUA»




