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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

enpto  ocBoeHMs  AUCHMIUIMHBI  «l[ATOJNIOTMST  MUKPOOPTaHWU3MOB»  SBISICTCS
dbopMUpPOBaHHE Y CTYACHTOB MNPO(PECCHOHAIBHBIX KOMIIETCHIIMM B TPOU3BOACTBCHHOM,
MOHUTOPUHTOBOM M HCCIIEIOBATEIbCKONW JEATEILHOCTH, a TaKXke aHamu3 (yHIaMEeHTaIbHBIX
3HAHW, HANPABICHHBIX HA PACHIMPEHUE TMPEACTABICHUN O CTPOSHUH MHKPOOMOIOTHYCCKHX
areHTOB, OCOOCHHOCTSX CTPYKTYPhI U QYHKIHMHA WX CYOKJIETOUYHBIX CTPYKTYP, UCIIOJIH30BAHUU B
OMOTEXHOJIOTHYECKUX TMpoleccax. boibloe 3HaYeHHWE HMMEET TMOJy4YeHHE 3HaHUW O poJin
MHUKPOCKOITMYECKHX  AJIEMEHTOB  MHKPOOHOW  KJIETKM B  peaju3allud  TI'eHETUYCCKU
JIETCPMUHUPOBAHHBIX YHHUKAIBHBIX META0OTMYECKIX BO3MOKHOCTEH.

[{uTonoruss MEKpOOPTaHU3MOB — HayKa O CTPOCHHUH, (PYHKIUAX KIJIETOK MPOKAPHUOTHBIX U
MUKPOCKOITMYECKUX IYKAPUOTHBIX MHUKPOOPTAaHU3MOB, 00 U3MEHEHUH KIIETOYHBIX CTPYKTYp MPHU
BO3JICUCTBUH (PU3HUECKUX U XUMUYECKUX (haKTOPOB.

Jiis  BBICOKONPO(ECCUOHATBLHOW  TOJATOTOBKM  BBIMyCKHUKAa  Kypc  «lluTomorus
MUKPOOPTaHU3MOBY» Ba)XEH IS YIIIyOJIEHHOTO MOHUMAaHUS CTYACHTaMU-0MOJIOTaMu MTPUHIIUIIOB
opraHu3aniu 1 (PyHKIIMOHHUPOBAHUSI MUKPOOHOM KIIETKH, MOCIEACTBUN BO3JCHCTBUS Ha HEe
pa3IMyYHBIX (PAKTOPOB OKpYyXkaromiei cpeipl. L{uTomorus MUKpOOpraHM3MOB TECHO CBsi3aHAa C
MOJICKYJISIpPHOH Onotorueit, Gpu3noIorueld 1 OMOXUMHEH MUKPOOPTaHU3MOB.

BaxxHOCTh CBSI3M CTPYKTYphl MHKPOOHON KIETKH H €€ (YHKIHH, HE0OXOIUMOCTh
MOHUMAHHUS OCHOBHBIX MPHUHIIMIIOB W MyTeH, a TaKkKE TOYEK IMPAKTHYECKOTO MPUMEHEHUS
oTpeieNisieT aKTyalbHOCTh U3YUYEeHHsI TUCIIUIUIMHBI B paMKax JTaHHOM MPOrpaMMBbI CIIeIUATUTETA.

1.2 3agaun TUCOUILTAHBI

OcHOBHBIE 3a/la4¥l JUCIUILUIMHEL. C(HOPMHPOBATH y CTYJIECHTOB: 0a30BOE MBIIUICHHE,
oOecrneunBaroliee MpeacTaBIeHus] 00 OCHOBHBIX MPHUHIIUIAX CTPOCHUS MUKPOOHBIX KIIETOK, MX
XUMHUYECKOTO COCTaBa, YJIbTPAMUKPOCKOIMYECKOM CTPYKTYPHI OTAEIBHBIX OHOJIOTHYECKUX
areHToB — OaKTepuil M apXei; CHOCOOHOCTh MOHUMATh 3HAYEHHE TEOPETHUECKUX OCHOB CTPOCHUS
MHUKPOOHBIX KJIETOK JIJISl MCIIOJIb30BAHUS UX PA3TUYHBIX (DYHKIIHI; CITOCOOHOCTH MCIIOIh30BaTh
MUKPOCKOIIMYECKUE W HHBIE METOJbl M3YyYEHHUs IMTOJOTMH MEXaHU3MOB, 00eCTeYMBAIOIIMX
onucanue Mop(dOJIOTUHU U YIBTPACTPYKTYPHl OHOJOTHYECKOTO areHTa, HCIOJIb3YyeMOro B
MPOMBINIJICHHOCTH, CEIBCKOM XO3SIMCTBE WU TPUPOTHOM MHUKPOGDIOPH — Hay4HbIX
WCCJICIOBAHMSX; Pa3BUBATh y CTYJCHTOB YMEHHS MCIIOJIb30BaTh COBPEMEHHYIO almaparypy u
BBIUMCIUTENbHBIE KOMIUIEKCHI JIJISl BHITTOJIHEHUSI OMOJIOTUYECKUX PaboT; MOKa3aTh MEPCIEKTHBBI
MPUMEHEHHUS IIUTOJIOTUYECKUX METOJOB B PA3IUYHBIX O0JIACTAX KU3ZHENIEATCITLHOCTH YeJIOBEKa
(TPOMBIIIIIEHHOCTh, CENBCKOE XO3SHCTBO, HAyYHBIE HCCIENOBaHUS U T. J.); pa3BUBaTh y
CTYJICHTOB HaBBIKU pa0OThI ¢ y4eOHON M HAYYHOU JINTEPATypPOH.

1.3 MecTo AucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunmmua  «lluTomoruss MHKpOOpPraHM3MOB» OTHOCHTCS K 4actu bioka 1
«Iucuunamnel (Moxynu)» y4yeOHOro miaHa, (OpMUPYEeMOH y4dacTHUKaMHU 0OO0pa3oBaTEIbHBIX
otHomeHud. Kypc "lluTomoruss MUKpOOpraHW3MOB" BaXXE€H MJisi CTYyACHTOB-OuMoiorom. Jlis
YCBOEHHSI Kypca CTy/I€HTY He00X0AUMO OPHEHTUPOBATHCS B BOIIPOCaX OMOXUMUHU, MOJIEKYISIPHOM
OMOJOTUM, UUTOJOTUH, XUMHUU M IKOJOTUU. VIMeTh HAaBBIKM CaMOCTOSITENbHOM padoThl ¢
JUTEPATypOii, BKIIIOUAs EPUOINUYECKYIO HAYUHYIO JINTepaTypy 10 OAKTEPHOIOTUH, BUPYCOJIOTUH
1 OMOTEXHOJIOTHUH, a TAK)KE HABBIKU PabOTHI C AIEKTPOHHBIMU CPEJICTBAMU MHPOPMAIUH.

Wzydenuto mucuuruivabel  "L{uToNOrMs MHMKpOOPraHM3MOB' MpPEIIECTBYIOT —TaKHe
JTUCIUIUINHBL, kKak MukpoOuosnorus, OOuiast Bupycosorusi, buobesonacHocts B MUKpOOHOJIOTHUH
u OuotexHonorud, MonekymnsapHass Ouonorusi, OCHOBBHI OHOTEXHOJOTMH U OHOMH)KEHEPHH,
['enetuka u cenexuus. MaTepuanbl JUCHUIUIMHBI HCIIOIB3YIOTCS CTYIEHTaMU B Hay4yHOH pabore
IPY MOJATOTOBKE BBITYCKHOM KBAIM(UKAIMOHHONW pabOThl U KpaiiHe Ba)KHBI B OCYIIECTBICHUU
IIPAKTUYECKON AEATEIbHOCTH.



1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHs] MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHONH IPOrpaMMBbI

Nzyuenue

JIAaHHOM  y4eOHOW  JAMCIUIUTMHBI

HampaBlieHO Ha (OpMUPOBAHHE Yy

00y4arIUXCsl CASAYIOUMX KOMIETEHIUM:

KOI[ 1 HAaUMCHOBAaHUEC UHAUKATOpaA

PeByJ’ILTaTLI o6yquI/m 10 JTUCHHUITITIMHEC

IK-1 CnocoGeH TBOpYECKH UCIOIh30BaTh B HAYYHO-HUCCIIEIOBATENECKON NEATEIPHOCTH 3HAHUE (PYHAaMEHTAIBHBIX
pa3aenoB OUOIOTHYECKHX U HKOJIOTHYECKUX IMCIUIIIHH.

HUIIK-1.1. Bnaneer coBpeMeHHBIMU
UH(POPMALMOHHBIMU PECYpPCaMu
OUOJIOTMYECKOI0 U DKOJIOTMUYECKOTO
Co/Iep KaHUs U YMEET UCTIOIb30BaTh
UX B PO EeCCUOHATBHOM
JIESITEILHOCTH.

3HACT d)yHZ[aMeHTaHLHLIC OCHOBBI TMTOJIOTHH.

3HAET OCOOCHHOCTH CTPOCHUS KIETOK IPOKAPHOT, UYEPTHl OTINYUSA B
CTPOCHUH KIJIETOK IpPO- M AYKApHOT Ui IUIAHUPOBAHMUS MEPONPUSTHH IO
9KOJIOTHYECKOMY MOHUTOPHUHTY U OXpaHe IPUPOIBIL.

ymeer pa60TaT1> C KYJbTypaMU MHUKPOOPTAaHU3MOB paMKaxX HNPOBCACHHUA
MepOHpI/IHTI/Iﬁ 110 3KOJIOTUYCCKOMY MOHUTOPUHTY U OXpaHE NPUPOABL.

WIIK-1.2. Bnageer
OKCIICPUMEHTAJIbHBIMU ME€TOAaMH1
HCCIIeIOBAaHMM (TI0 TeMaTHKe
MIPOBOJMMBIX Pa3paboOTOK).

BJaJCET CIOCOOHOCTHIO K  BBIOODY  COOTBETCTBYIOIIMX  METOJOB
LUTOJOTUYECKOTO HCCIIEOBAaHUS OOBEKTOB IJIS OLEHKH AIKOJOTHMYECKOrO
COCTOSIHUSI IPHPO/IBL.

3HAeT  COJCpKAHME  COBPEMEHHBIX  HMH(OPMAIMOHHBIX

IIUTOJIOTMYECKOro COJACPIKAHUA.

pecypcoB

yMEeT HMCHOJIb30BaTh METOJbI CBETOBOH (BKJIIOUast (a30BO-KOHTPACTHYIO U

MIPEACTABITE UX B (hopMe
yOMUKanuii B perieH3npyeMbIX
Hay4HBIX U3aHUAX.

JMOMUHECIIEHTHYTO) MHUKPOCKOIIHA ISt TIPUMEHEHHS X B
npodeccHOHATLHON JIEATEITPHOCTH.
HUIIK-1.3. YMmeeT aHanu3upoBaTh BJIAJIEET CIOCOOHOCTBIO OHCKa COOTBETCTBYIOILINX METOJ0B
Pe3yIBTaTHl SKCIICPUMECHTOB U LIUTOJIOTUYCCKOIO  KCCIEJOBaHMS  OOBEKTOB  C  HMCIOJIb30BaHHUEM

COBPEMEHHBIX HH()OPMAIIMOHHBIX PECYpPCOB.

3HAeT METOAWKH MOCTAaHOBKH HAYYHOTO SKCIEPHMEHTAa C HCIIOIb30BAaHHEM
COBPEMEHHBIX [TUTOJIOTHIECKHUX ITOIXO0I0B U aJITOPUTM aHAJIHM3a PE3yJIbTAThI
HAYYHBIX YKCIIEPUMEHTOB B 00JIACTH IIUTOJIOTHUECKUX MCCIIETOBAHHM.

yMEeT MpEICTaBsIET BBIBOJABI M PE3YJbTaThl 3KCICPHUMEHTOB B (opme
nyOauKanuii B peleH3uPYEeMbIX HAYYHBIX H3JAHHUSIX OMOT€OXMMHYECKOU
HaIpaBJIEHHOCTH.

HIIK-1.4. Obnangaet HaBBIKAMU
MIPOBOIUTH JUCKYCCHH Ha HAYYHBIX
(Hay4HO-TIPaKTHYECKHX )
MEPOIIPHUATHSX, UCIIOIb30BATh B
poeCCHOHATIBHOM e TeIbHOCTH
OTEYECTBEHHBIE U 3apyOeKHbIE
0asbl JaHHBIX.

BJIaJieeT MOHATUIHOM 62301 ¥ METOJMYECKIM amiapaToM, 00eCIIeUNBAIOIINM
3¢ (QeKTUBHOE TPOBEJCHUM JUCKYCCHMM Ha HAyYHBIX MEPONPUSITHIX
OTHOCHUTEJIbHO PE3YJIbTATOB LIMTOJIOIMUECKUX KCIIEPUMEHTOB.

3HACT (byHI[aMeHTaJ'H)HI)Ie OCHOBBI IIUTOJIOTHUH.

3HaeT OCOOEHHOCTH CTPOEHHsS KJIETOK IPOKapuoT, YepThl OTIHYUSI B
CTPOCHUH KIJIETOK IPO- M AYKAPHOT IS IUIAHUPOBAHMUSA MEPONPUATHHA IO
9KOJIOTHYECKOMY MOHUTOPHHTY U OXpaHe MPHUPOIHI.

IK-2 CnocobeH ucnonb3oBaTh B NpodeccHoHaNbHON 00pa3oBaTeIbHONM JIESTENILHOCTH CUCTEMAaTH3MPOBAHHBIC
TCOPETUIYCCKUE U TTPAKTUICCKHUC 3HAHUA 6I/IOHOFI/I'-IeCKI/IX 1 OKOJIOTHYCCKUX HAYK

HIIK-2.1 CBo60HO BIameeT
COBPEMEHHOMN Hay4YHOU
OHOJIOTHYECKOM M DKOJIOTHUECKOM
TEPMUHOJIOTUEN U yMeeT
HCIOJIB30BaTh
€CTECTBEHHOHAYUYHbIE€ 3HAHUS B
PO eCCHOHATBHOM NeSITETPHOCTH.

3HAET MOAXO/bI OICHKH COCTOSHHS MPHPOTHON CpPEIbl C TOYKH 3PCHHS
6100e30MMacHOCTH

YMEET OpPUCHTUPOBATHCA B COBPEMCHHBIX METOAMYCCKUX [OAXOJaX,
KOHICIIHUAX U np06neMax (1)I/I3I/IOJ'IOFI/II/I, IOUTOJIOTHUH U OHOXHMMMH IATOTCHOB

BJIaICCT HAaBbIKaMU OpraHu3aluun naﬁopaTopﬁoro HUCCICO0BaHUs

WUIIK-2.2 Biajeet TpaAuIHOHHBIMU
1 COBPEMEHHBIMU METOJJaMHU
MpeToaBaHust OMOJIOTHH U
9KOJIOTMH, 3HAET METOANYECKOe
obecrieueHre 00pa3oBaTEILHOTO
porecca Mo OMOJIOTHH U SKOJIOTHH.

3HaeT  3aKOHOMEPHOCTH  TpaHCHOpMAIWKd  TIOTOKOB  TE€HETHYECKON
nHpopmanuu ot PHKoBoro nepnona 3apoxaeHus jKU3HA IO COBPEMEHHOTO
JTamna.

YMECT NPUMEHATH MOJICKYJIAPHO-TCHETUYCCKHUE MCETO/bI
OBOJIFOIIMH T'CHOB U TCHOMOB.

JUIS  aHaIu3a

BJIAICECT METOJAMU aHAIM3a KPUBBIX IIJIABJICHUSA.

HIIK-2.3 O6nanaeT HaBbIKaMHU
TOMCKA U aHAJIW3a Hay4YHOU
OHOJIOTHUECKOM M SKOJIOTHUECKOM
UH(POPMAIIUH C UCTIONB30BaHUCM
COBPEMCHHBIX HH()OPMAITHOHHBIX
TEXHOJIOTUH.

3HACT MMPUHIUIIBI KaTaJIOTU3alluH O OMMUCAHUA T'CHCTUYCCKUX XapaKTCPUCTUK
CBOMCTB JKHMBBIX O0BEKTOB.

YMECT CUCTEMATU3SUPOBATH TCHETHUYCCKUE KAPThI JJIA CO3AHUA OTYETOB.

BJIagccT CITOCOOHOCTBIO  MCIIOJIb30BaTh  TEKCTOBBIC p€aaKTopel  JIA
OICpUpOBaHUA TCHETHUYCCKUM KOIOM.




NK-3 Cmoocoben OpPUCHTHUPOBATLCA B OCHOBHBIX IMOHATHUAX W TCOPUAX 6I/IOHOFI/II/I, OHOJIOTMUECKUX 3aKOHAX U
3aKOHOMEPHOCTAX PA3BUTHA OPraHNICCKOT0 MUpaA, U UCIIOJIL30BaTh 3T 3HAHUA B HpO(l)eCCI/IOHaHLHOﬁ JACATCIBbHOCTH,
na6opaT0pHI,1x HCCJICAOBAHUAX U pCaliu3allu HAYyYHbIX ITPOCKTOB B obmactu 6I/IOTCXHOJ'IOFI/II/I, CEJILCKOI'0 X035MCTBA

U OXpaHbl IPHUPOABL.

UIIK- 3.1 Brnageer
(yHIaMEHTALHBIMU MOHITUAMH U
TEOPETHYCCKUMU 3HAHUSIMHU
OHOJIOTHH M DKOJIOTHH.

3HACT NMOJAXObI BI/Ip}/'COJ'IOFI/I‘-IeCKOIjl OIICHKH COCTOSHUA HpHpOHHOﬁ Cpeabl

YMECT OPUCHTUPOBATHCA B COBPEMCHHBIX METOAWYCCKUX TMOAXOJaxX,
KOHICIIHUAX U npo6neMaX (1)I/I3I/IOJ'IOFI/II/I, UTOJIOTUN U OUOXUMHUU BHUPYCOB

BJIaICCT HABbIKAMU OpraHu3anun na60paTopHoro HCCJIICOOBAHUS

HIIK-3.2 Bnageet coBpeMeHHBIMU
MPEeACTaBICHUSIMH O
3aKOHOMEPHOCTSIX Pa3BUTHSA
OpPTaHUIECKOTO MHUPA.

3HAaeT  3aKOHOMEPHOCTH  TpaHcopManuy  THOTOKOB  T'€HETHYECKOH
nHdopmanuu or PHKoBoro neprosa 3aposxaeHus )U3HU 1O COBPEMEHHOT'O
JTana.

YMEET NPUMEHATH MOJICKYIAPHO-TCHETUICCKUE METOIBI
OBOJIOIIMH I'CHOB M TCHOMOB.

i1 aHaIu3a

BJIAICCT METOJAMHU aHAIM3a KPUBBIX IIJIABJICHUA.

HIIK-3.3 YMeer ucnonp30BaTh
3HaHUE 3aKOHOMEPHOCTEH
OHMOIIOTHYECKUX TIPOIIECCOB U
SIBIICHUA, JIJIsI TIOATOTOBKH HAYYHBIX
MIPOEKTOB ¥ HAYJIHO-TEXHMUECKUX
OTYETOB B 00JIACTH OMOTEXHOJIOTHH,
CEJIbCKOI'0 XO35MCTBA U OXPaHBI
MPHUPOJLIL.

3HACT MPUHIHUIIBI KaTaJIOTU3allly O OIMMCAHUS T€HETUICCKUX XapaKTEPUCTUK
CBOMCTB JKHUBBIX 00BEKTOB.

YMECT CUCTCMATU3ZHPOBATH TCHCTHYCCKUEC KAPThI JJISI CO3AaHUA OTYCTOB.

BJIaacCCT CIIOCOOHOCTBIO ~ MCIOJIB30BaTh TEKCTOBBIC PEAAKTOPBI
ONICpHUpPOBaHUA I'CHCTHUYCCKUM KOAOM.

IS

PesynbraTel 00yueHHMs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBJICHUS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENIbLHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y4eOHBIM IIJIAHOM.
Nuaukaropel

JOCTHKCHUA

KOMIIETEHIIMH  CUMTAOTCS  C(OPMUPOBAHHBIMU  IIPU

AOCTHIKCHUU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yquH${.

2. CTpyKTYypa M coepKaHNe JUCIUIITHHBI

2.1 PacnipenesieHue TPy10éMKOCTH AMCHUILIMHBI 10 BUAAM padoT

OO6mast Tpy10EMKOCTh JHUCIMIUIMHBI COCTAaBIsieT 2 3a4yeTHble eAMHHIBI (72 yaca), UX
acrpeiesieHue 1o BuaaM padoT MpeJICTaBICHO B TA0JIUIIE

Buns pabot Bcero Dopma o0yueHus
4acoB OuHasi
8 cemectp
(gachl)
KoHnTakTHasi padoTa, B TOM 4HCJIe:
AyauTopHble 3aHATHS (BCETr0):
3aHATHS JICKIIMOHHOTO THIIA 12 12
n1a00paTopHbIe 3aHATHUS
MPaKTHYECKUE 3aHATHS 26 26
CEeMHUHAPCKHE 3aHSTHS
HNHasi kKoHTaKTHas padoTa:
Konrpoib camocrostesibHoi pabotsl (KCP) 3 3
[IpomexxyTounas arrecrarus (MKP) 0,2 0,2
CaMocTosiTeIbHasi padoTa, B TOM YHCJIE: 30,8 30,8
Pedepar/acce (moaroToska) 10 10
CamocrosiTelibHOe U3y4YeHUe paseinos,
CaMOIIOJITOTOBKA  (ITpopaboTKa W IOBTOPEHHUE
JIEKIIMOHHOT0 MaTepHaja U MaTepuaia yaeOHHUKOB 10 10
H Y9eOHBIX IIOCOOMIA, MOJrOTOBKA K
71a00pAaTOPHBIM 3aHATHSIM, KOJJIOKBUYMaM H T.JL.)
BeinonHenue WHJMBUIYJTbHBIX 3a/1aHuit 5 10
(moJIroToBKa COOOIICHNUH, TPE3EHTAINN)
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO 5,8 0,8
KonTpoas:
IToaroroBka K 9K3aMeHY 30,8 30,8
Oo6mas Jac. 72 72
TPYA0EMKOCTH B TOM 4HCJIe 412 412
KOHTAKTHasi padora




Buast pabot Bcero ®dopma oOyueHus
4acoB OuHasi
8 cemectp
(gackl)
| 3a4. el 2 2

2.2 Conep:xaHue U CUUIIMHBI
Pacnpenenenue Bui1oB yueOHON pabOThl M UX TPYJOEMKOCTH IO pa3jiesiaM JAUCLUILINHBI.
Paznenbl (Tembl) AMCHMIUIMHBL, M3y4yaeMble B 7 cemectpe (4 kypce) (ouHast popma oOyueHHst)

KonnuecTtBo yacoB
Bueayau
Ne HawnmenoBanwue paszneinos (Tem) AyauTopHas TOpHAas
Bcero pabota
pabota
J | 113 JIP CPC

OOBEKTH 1 METO/BI HCCIICIOBAHNUS [IUTOJIOTHH

1. |MukpoopranusmoB. 11 2 4 - 5

o |Mopdosorus 1 B3aMMOpPACIOI0KEHHUE KICTOK IIPOKapHOT. | 11 2 4 _ 5

3. |OpraHusaryst TeHETHICCKOrO amlapara MpOKapuoT. 11 2 4 _ 5
CrpoeHue KIETOYHOM CTEHKH, IUTOIIa3MaTHIEeCKOM

4. |MeMOpaHbl, MeMOPAaHHBIX BHYTPHKJICTOUHBIX CTPYKTYP 11 2 4 _ 5
OaxTepuit.
Cnusucteie 00pa3zoBanusi. MexaHU3MBI JABHKCHHUS

5. |mpokapuor. 11 2 4 - 5
CrpoeHure IUTOITa3Mbl, HEMEMOPAHHBIX BHY TPHKJIETOYHBIX

6. cTpykryp. [Tokosiuecs: popMbl GakTepHid. 138 2 6 - 5,8
HTOI'O no pazdenam OuCYuniIuHbl 12 26 30,8
Kontpons camocrositensHoi padotsl (KCP) 3
[Tpomexxyrounas arrectanus (MKP) 0,2
[ToaroroBka K 9K3aMeHY 30,8
OO6m1ast TpyI0€MKOCTh IO TUCITUTUINHE 72

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
sanstusi, CPC — camoctosiTenbHast paboTa cTyAeHTa

2.3 Coaep:xanue pa3iesioB (TeM) THCHUILTAHBI
2.3.1 3ansaATHS JIEKIIMOHHOT0 THIIA

®opma
HanmenoBanmne
Ne Conepsxanue paszena (TEMBI) TEKYIIETro
paszzaena (TeMbl)
KOHTPOJIS
1. |OOBEKTBI U METOOBI IIpeamer m 3a7auu MUTOJIOTHH, KaK HAYKH O CTPOCHHU M (PYHKIIHSIX A\
HCCIIECOBAHUS KJICTOK MPOKAPHOTHYCCKUX U DYKAPHOTHYCCKHMX MHUKPOOPTaHU3MOB.
LIATOJIOTUHU OOBEKTHl IMTOJIOTHH MHKPOOPTaHH3MOB. Pa3mepsl OakTepHaNTbHBIX
MHKPOOPTaHU3MOB. kieToK. (OCHOBHBIE BHYTPUKJICTOYHBIE CTPYKTYPBI MPOKAPHOT.

MUKpPOCKOTIMYECKHUE METOJbl HUCCIEJOBAHUS MHUKPOOPIaHHU3MOB.
JltoMuHeclieHTHass ~ MHUKpocKomus.  lcronb3yeMble — KpacUTElH.
CaeroBast Mukpockonwus. Paspematomas criocoOHOCTh MHKpPOCKOTIA.
HNmMmepcuonHble cuctembl. Da30Bo-KOHTpacTHas MUKPOCKONUS U €€
TIPUMEHEHHE. ITpuHLMTIBI SIIEKTPOHHOU MHKPOCKOTINH.
Hcnonp3oBanue A M3YYEHUS BHYTPUKIETOUYHOH  CTPYKTYpbI
OakTepuil. XMMHUYECKHA COCTaB KJIETOK M OTAEIBHBIX CTPYKTYPHBIX
KOMITOHEHTOB OAaKTEepHUH.




2. |Mopdomnorus u Mopdonorudeckue HpopMbl BEreTaTUBHBIX KJIETOK IPOKapHOT, vy
B3aUMOPACIIONOKEHKE |IPUMEPHI IpecTaBuTencit. Knerounsiii naeomMophusm Ipokapuor.

KJIETOK IPOKApHOT. [Mouxyrommuecs, mpocTeKkoBbIe U cTebenbKoBbIe OakTepun. bakrepuu,
o0pa3yroliye II0I0BbIe Tea U CKOIJICHUs: IPUMEPHI, 3HaUCHHE.
MopdodyHkimoHansHast U HepeHIAAIUS U KISTOK OTACIBHBIX
IIpeJCTaBUTeNIeH IPOKAPUOT: IPU3HAKH, TPUMEPBHI.

3. |Opranmzanus I'enernyeckuil anmnapaT npokapuoTudeckon kiuetku. Hykineonn. Yy
TEHETHYECKOTO baxrepuansnas xpomocoma. JIHK-nonrcomusiii kommiekc. UepTsl
anmapara MpOKapuoT. |CXOACTBA M OTIMYHS CTPOCHHS MCHETHYECKOr0 anmapara 3y0aKTepHii

1 9yKapHoT. YepThl CXOACTBA M OTJINYHUS CTPOCHHSI TEHETHIECKOTO
anmapata apxe0akTepuil 1 9yKapHoT. [Ima3Mumer — BHEXpOMOCOMHBIE
reHernyeckue dneMenThl JIHK nmpokapnoTHON KIIETKH.

4, |Crpoenme xierounorr |Knerounas crenka 6akrepuii. Ctpoenue, GpyHkunu. YeTsipe THIIA vy
CTEHKH, KJIETOYHBIX CTCHOK NMPOKapHoT. CTpoeHHe, XMMHUIECKHH COCTaB,
HuTOmIasMaTudeckoii | PYHKIMH KIE€TOYHOM CTEHKH IPaMIIONOKUTENbHBIX OaKTepuii.

MeMOpaHEL, IlentunornukaHoBeIi cinoit. CTpoeHHe, XUMHUECKUI COCTaB U

MeMOpaHHBIX (YHKIMH KJIETOYHON CTEHKH TPaMOTPULIATENIbHBIX 6aKTep1/H71;

BHYTPHK/IETOUHBIX IlepunnazmaTuieckoe NpOCTPAHCTBO CquoeHHe, XUMHUUYECKUH COCTaB,
N THUIIBI KIETOYHBIX CTEHOK apxebakTepuil. OCOOEHHOCTH CTPOCHUS

CTPYKTYp OaxTepuii. o .

KJICTOYHBIX CTEHOK aKTHHOOAKTEepHi, IHaHOOaKTEpui,
MHKCOOaKTepHii, MukoriasM. L{uronnasmaruyeckas memOpana
MIPOKAPHOT: CTpoeHKE, QYHKIMH. OTINYNSA OT BHEITHEH MeMOpaHbI
rpaMOTPHLATENbHON KICTOUHON cTeHKH. OCOOCHHOCTH XUMHYIECKOTO
COCTaBa M OpPraHM3alM1 IUTOIIA3MAaTHIECKON MeMOpaHbI
apxebakTepuii. BHyTpHKIeTOUHBIE MEMOpPaHHBIE CTPYKTYPBI
MIPOKApPHOT, TUIIBL. Me30coMbI OaKTepuil, UX TUIBI U (YHKIHH.
BayTpunuronnasmaruieckue MeMOpaHHBIE CTPYKTYPHI
(OTOCHHTE3UPYIOMINX U XEMOJIHUTOABTOTPO(HBIX OAKTEPHii.

5. |Cnusucteie Karcymsl, cIM3UCThIE CIOH, YE€XJIBI IPOKAPUOTHYECKUX KIETOK. vy
06pa3oBaHusl. XuMu4ecKuii coctas, pyHKIMU. MeXaHU3MBbI JBIIKEHUS TPOKAPHUOT.
MexaHu3Mbl ABMKeHus | LaKCHChIL. THIIBI )KIyTUKOBAaHUS IPOKAPUOT, IPUMEPLL. JKryTHku
TIPOKAPHOT. OakTepuil, XUMHUYECKUHN COCTaB, CTPOCHHUE, MEXaHWU3M JIBUKECHHSI.

OcoOeHHOCTH CTPOSHHS M IBUTaTeNIbHON aKTHBHOCTH CIIMPOXET.
CtpyKTypbl, 0OecTieunBarolIie akTHBHOE NepeIBIKEHIE OaKTepHi
Ha puMepe U3BHTHIX Gopm. Bopcuaku (pumOprn) u vty OakTepuii.
Crpoenue, Tunbl, QyHKIHH.

6. |CrpoeHne DUTOMIA3MBL, | X MIMUYECKHH COCTAB IIUTOILIA3MbI IPOKAPUOTHIECKOH KIIETKH, v
HeMeMOpPaHHBIX ¢yHKIMK. 3anacHble BEIECTBA MPOKAPHOTHOMN KJICTKH: YCIOBHS
BHYTPUKJIETOYHBIX CHHTE3a, XUMHUYECKasl IPUPOJIa, IPUYMHBI OTCYTCTBHS BIUSHUS HA
ctpykryp. TTokosipecs: [OCMOTHUECKHH romeocTas uTomasmel. Ilonmcaxapuusie,
bopMbI GakTepHii. JIUTIHTHBIE W TOJHUIENTHIHBIE 3allaCHbIe MUTAaTEIbHBIE BEIIECTBA

OaxTepwuii; IpUMepsbl, IPEACTaBUTEIH. 3aracHbIe BKIIIOYCHHS

HPOKAPHOT, CoJiepiKallue cepy, noudocdarsl, yrieBoJ0pOIbL;

IpUMepHl, IpeacTaBuTend. Lluronnazmaruyeckie HeMeMOpaHHbIE

CTPYKTYpbI OaKkTepHii: ra30BbIe BaKyOJIH, KApOOKCHCOMBL,

napacriopaibHble Tenbla. LluromasmMaTuyeckne HeMeMOpaHHbIe

CTPYKTYpbI OaKTepuii: MarHeTOCOMBI, XJIOPOCOMBI, (PUKOOHIHCOMBI.

Pubocomsl aybakTepHii: cTpoeHne, CyObeIMHALBI, XUMHUUECKHN

cocras, pynkuun. [Toxosmuecst Gpopmbl IpokapHoT. [IpruauHbI

obpazoBanus. MoppodyHKIIMOHAIEHBIE 0COOEHHOCTH CTPOSHHUS.

OHAOCTIIOPHI U AK30CTIOPHI OakTepuii. MexaHn3M 00pa30BaHUS.

3HadeHue. AKUHETHI ¥ IUCThI. MexaHu3M 00pa3oBaHus. 3HaUCHHUE.

HexynsTuBHpYyeMoe cocTosHue U L-popmer mpokaproT. Mexannm

oOpazoBaHusl. 3HaUEHUE.

2.3.2 3aHATHA CEMUHAPCKOIO TUNA (IPAKTHYeCKHE PaboThl)
dopma
Ne Hanvenosarne Temartuka 3aHsATHI/PabOT TEKYLIETO
paznena (Tembl)
KOHTPOJIS

1. |O6bexThI 1 MeTOBI  [MHUKPOCKOITMYECKAE METOMBI HCCiIeqoBaHus Mopdoioruu OaKTepuit: K

HCCJICAOBAHUs 3HAKOMCTBO C HOpUHOHUIIAMU pa6OTbI CBCTJIOIIOJIBHOT'O, (baBOBO -

KOHTPAaCTHOI'0 M JIFOMHUHCCLHCHTHOIO MHUKPOCKOIIOB. HpeﬂMeT n 3aJayu




LUTONOTUU
MUKPOOPIaHU3MOB.

LUTOJIOTHH, KaKk HAyKH O CTPOGHMH ®  (QYHKOUAX  KIETOK
MPOKAPHOTUYECKUX W DYKapPUOTHUECKHX MHKPOOPTaHH3MOB. OOBEKTHI
IIUTOJIOTHM MHKPOOPTaHW3MOB. Pa3zmepsl OaKkTepHambHBIX KIIETOK.
OCHOBHBIE BHYTPHKJIETOUHBIE CTPYKTYPBI IPOKAPHOT.

OOBEKTHI 1 METOIBI
HCCIIEN0BAHUS
LIATOJIOTHUH
MHKPOOPTaHU3MOB.

Mukpockonu4ecKkHe  METOAbl  HCCIENOBAHHMS  MHKPOOPTraHU3MOB.
JlroMuHecnieHTHas: MuUKpockonus. lcmome3zyemsle kpacutenn. CeToBas
MUKPOCKOIIHS. Paspemaromas CIIOCOOHOCTH MHUKPOCKOIIA.
HNmmepcuonnsle cucteMbl. Da30BO-KOHTPACTHAs MHUKPOCKONUS M €€
npuMeHeHue. [IpuHIUNb 31eKTpOHHOW MUKpockonuu. Mcnonbs3oBaHue
JUISL U3YYEHUs] BHYTPHUKIETOYHON CTPYKTYyphl OakTepuil. XuUMHYECKUI
COCTaB KJIETOK M OTJEIBHBIX CTPYKTYPHBIX KOMIIOHEHTOB OaKTepHi.

Mopdosnorus u
B3aUMOPACIIOJIOKECHUE
KJIETOK MMPOKAPHUOT.

[IpocMOTp  OKpalllEHHBIX  IpEnaparoB
MOP(hOJIIOTHIECKUX ¢bopm
MHKpockorie.Mopdonornyeckie  (GOpMBI  BETCTATUBHBIX  KJICTOK
MPOKapUOT, NPUMEphl mpenacTaButenicii. KIieTo4HbIH mieoMoppusm
npokapuoTt. [Toukyrommecs, TPOCTEKOBbIE U CTeOSILKOBBIE OaKTEPHH.

OakTepuii  pa3TUYHBIX
UMMEPCHOHHOM

Mopdonorus u baktepuun, oOpa3symoomue IUIOJOBbIE Tejla U CKOIUIGHUS: TPUMEDPHI,
B3aMMOPACIIONIOKEHNE |3HaueHne. MopdodpyHkunonanpHas auddepeHnuanus U KIETOK
KICTOK IIPOKApUOT.  |oTAENBHBIX NPEACTABUTENCH IPOKAPUOT: IPU3HAKHU, TPUMEPBI.

Opranmzanus W3yyeHne MeETONOB TOATOTOBKM  OWOJOTHYECKHX  OOBEKTOB K
FCHCTHYCCKOTO 9JIEKTPOHHOU MUKpOcKonuu. IIpocMOTp 1o/ 31€KTPOHHBIM MUKPOCKOIIOM

ammapara IpoKapuoT.

OGaKkTepHaJbHBIX KJIETOK Ppa3IMYHBIX BHIOB C II€TBIO  BBIIBICHUS
HykIeonga. [I'eHeTHdeckwii anmapar HPOKapHOTHYECKOM
Hyxneounn. bakrepuansHas xpomocoma. JIHK-monucomusIit KoMIuiekc.

KJICTKH.

Opranuzauus
T€HETHUYECKOTO
amnmapara IpoKapHoT.

UYepTbl CXOACTBA M OTIMYUS CTPOEHHs TEHETHYECKOIO ammapara
sybakTepuii W OSykapuoT. YepThl CXOJACTBA M OTIUYUS CTPOCHHS
TeHEeTHUECKOro ammapaTta apxebakTepuil u sykapuotr. Ilmasmmasr —
BHEXPOMOCOMHBIE reHeruueckue 3neMenTs! JJHK npokapunotHoi knerkn.

CrpoeHue KIeTOYHON
CTEHKH,
LUTOIIa3MaTHIECKON
MeMOpaHsbI,
MeMOpaHHBIX
BHYTPHKJIETOYHBIX
CTPYKTYp OaKTepHii.

W3ydenne BHyTPUKIETOYHBIX CTPYKTYPBI IPOKAPHUOT C IOMOMIBIO
91EKTPOHHON MUKPOCKOIINH; XUMHYECKHI COCTAB KIIETOYHON CTEHKH
OakTepuii: 3HAKOMCTBOC YCTPOWCTBOM U MPHUHIIUIIOM pabOoThI
MPOCBEUNBAIOIIET0 ¥ CKAHUPYIOIIEr0 30HJ0BOI0 MUKPOCKOIIA.
ITpocMOTp 1OA ANIEKTPOHHBIM MUKPOCKOIIOMOAKTEpHaIbHBIE KICTKH
Pa3IUYIHBIX BUIOB C IEJIBIO BBIABICHUS KJIETOUHON CTEHKH, MEMOpaH
xeMo- 1 poToTpodHBIX pokapuoT. KierouHas creHka 6akrepuii.
Crpoenue, pyHKInHU. YeTbIpe THIA KJICTOUYHBIX CTEHOK IPOKAPHOT.
CrpoeHue, XUMUYECKHU cOCTaB, QyHKINH KJIETOYHOH CTEHKH
TPaMIIOJIOKUTENBHBIX OakTepuil. [lenTnaormukanoBsii cioil. Ctpoenue,
XUMHYECKHH COCTaB M (DYHKIMU KJIICTOYHOH CTEHKH TPaMOTPUIIATEIbHBIX
Gakrepwuii. [lepuruiazmarnueckoe npocTpancTBo CTpoeHHE, XUMHIECKHI
COCTaB, TUIIBI KIIETOYHBIX CTEHOK apxebakTepuii. OCOOEHHOCTH CTPOCHHS
KJIETOYHBIX CTEHOK aKTHHOOAKTEpHA, IMaHOOAKTEPHH, MUKCOOAKTEPHIA,
MUKOILIa3M.

CrtpoeHue KIeTOYHOH
CTEHKH,
LUTOIIIa3MaTHYECKON
MeMOpaHsbl,
MeMOpaHHBIX
BHYTPHUKJIETOYHBIX
CTPYKTYp OaKTepHid.

Llurorazmarnyeckas MeMOpaHa IPOKAPHOT: CTPOCHUE, QYHKIIHH.
OTnuuus OT BHEIIHEH MeMOpaHbl rpaMOTPHIIATEIEHON KIIETOUHOM
cteHKH. OCOOEHHOCTH XMMHYECKOT'O COCTaBa U OpTraHU3aIuN
LUTOIUIa3MaTHYeCKO MeMOpaHbl apxebakTepuii. BHyTpukieTouHble
MeMOpaHHBIE CTPYKTYPBI IPOKAPHOT, TUIIBL. Me30coMbl OakTepuii, nx
TUIBI U QyHKIMH. BHYTpULIMTOIIIA3MaTHYECKHE MEMOPaHHbIE
CTPYKTYpPBI (OTOCHHTE3UPYIOMINX U XEMOJIUTOABTOTPODHBIX OAKTEPHUH.

CnusnucTeie
oOpazoBaHusl.
MexaHu3MBbl

Wzydenne cTpoeHUs Karcyl, )XKIYTHKOB B OKPAIICHHBIX MTperaparTax:
MPOCMOTP NPHKU3HEHHBIX MPENapaToB OakTepHii B (ha30BO-KOHTPACTHOM
Y JIIOMUHECLIEHTHOM MHKpOCKoIe. M3yueHue noj 3JeKTpOHHbBIM




[Mokostuecs: popmbl
OakTepuid.

JBIDKEHUS MHUKPOCKOIIOM 0aKTEpPHAIbHBIX KJIETOK C LIENbIO BBISIBICHHS K'Y THKOB.
MIPOKAPHOT. Karncyibl, cM3ucThie clion, 4eXJIbl IPOKAPUOTHYECKHUX KIIETOK.
Xumudaecknit coctaB, QyHKIHNN. MeXaHI3MBI IBHKCHUS IPOKAPHOT.
Takcucel. TUIBI KTy TUKOBaHUSI IPOKApUOT, IpUMepHL. XKryTuku
OakTepuii, XHMUYECKHUI COCTAB, CTPOCHUE, MEXaHU3M JBHIKCHUSL.
OCo0EHHOCTH CTPOEHHS U IBUTaTeIbHON aKTUBHOCTHU CITUPOXET.
10.|Cnuzuctele CrpyKTypHl, 0OecrIeunBaroIie akTUBHOE Nepe/IBUKEHIE OaKTepHid Ha
obpa3zoBanusl. npuMepe U3BUTHIX (hopM. Bopcnaku (humOpun) 1 mumm 6aKTepui.
Mexannsmst Crpoenwue, TATIBI, QYHKIIUH.
JBYKCHUS
MIPOKAPHOT.
11.|Ctpoenue N3y4yeHne CTpOeHHS 3aIIacHBIX MUTATENBHBIX BEIIECTB B OKPAIICHHBIX
[UTOILIA3MBl, mpernapaTax: IpOCMOTp MPIDKU3HEHHBIX TIpenapaToB OakTepuii B pa3oBo-
HEMEMOPaHHBIX KOHTPAcCTHOM U JIFOMUHECLEHTHOM MUKpOCKoIe. XMMHUYECKUH COCTaB
BHYTPUKJIICTOMHBIX | jiyTOMIa3Mbl IPOKAPHOTUIECKON KIIETKH, QYHKIIMU. 3aMacHbIe BEIIECTBA
CTPYKTYP.

MPOKApPUOTHOM KIETKH: YCIOBHS CHHTE3a, XUMHUYECKas IPUPOJa,
MIPUYMHBI OTCYTCTBUS BIUSHUSA HA OCMOTHYECKUI TOMeocTas
ruToruia3Mel. [lonaucaxapuassle, TUNUIHBIE U HOIUIENTHIHBIC 3alaCHbIe
MUTATEIbHBIC BENIECTBA OAKTEPHIL; IPUMEPHI, IPEICTABUTEIH. 3allacHbIe
BKJIFOUCHUS IPOKapHOT, COAEpIKalIne cepy, nonnupocdarsl,
YIJI€BOAOPOABI; IPUMEPHI, IPEICTaBUTEIIN.

12.

Crtpoenue
LUTOIIa3MBI,
HeMeMOpaHHBIX
BHYTPHUKJIETOYHBIX
CTPYKTYP.
[Mokosuecst GopMbl
OaKTepHid.

[luromnasmaTnyeckue HeMeMOpaHHbBIE CTPYKTYPBI OaKTepuii: ra3oBbie
BaKyOJIU, KapOOKCHCOMBI, TapacHopaabHble TeIbLia.
LluTonna3zMaTuyeckue HeMeMOpaHHBIC CTPYKTYPBI OaKTepHid:
MarHeTOCOMBI, XJIOPOCOMBI, (PUKOOHIHCOMBL. PHOOCOMBI 3y0aKkTepuii:
CTpOeHHE, CyObeANHHIIBI, XAMUYECKHUI COCTaB, (DyHKLIUH.

13.

Crpoenue
LUTOIIIa3MBlI,
HeMeMOpaHHBIX
BHYTPHUKJIETOYHBIX
CTPYKTYP.
IMoxosmmecs: Gopmbl
OakTepuid.

N3y4yeHune CTpoeHHs CIIOp BELIECTB B OKPALIEHHBIX IIpenapaTax:
MPOCMOTP IPIKM3HEHHBIX NpenapaToB OakTepuii B (ha30BO-KOHTPACTHOM
W JIFIOMMHECLIEHTHOM MUKpOocKore. [Tokosiuecs popMbl IPOKAPHOT.
[puawnbr 06pazoBanus. MopdoyHKIIOHATBHEIE 0COOCHHOCTH
CTpOEHHMs. DHAOCITIOPHI M 3K30CHOPbI OakTepuil. MexaHu3M 00pa3oBaHMUs.
3HaueHue. AKMHETHI M IUCThI. MeXaHu3M o0pa3oBaHusl. 3HAUCHHE.
HexynsTuBUpyemoe coctosnue u L-popmer mpokapuor. MexaHusm
o0pazoBaHus. 3HaYCHHUE.

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcosoit
pabotsl (KP), pacuetno-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),

kosutokBuyM (K), rectuposanue (T) u T.x1.

2.3.3 IIpuMepHasi TeMaTHKa KypCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboTsl HE TPETyCMOTPEHbI

2.4 Ilepeyennb

Y4e0HO-MeTOAMYECKOro odecrneyeHus AJIsi CAMOCTOSITEIbHOH padoThI

00y4aoIMUXCcH M0 JUCHHUILTIMHE (MOTYJII0)

[Tepedensb yueOHO-METOIUIECKOTO 00ECTICUSHHS TUCITUTUIMHBI 10
Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSITETLHON paboThI
1 |Hamwmcanue pedepaton MeTonnieckue peKoOMEHIAINH TT0 OPTraHU3aIiu CAaMOCTOSITENTLHONU PaboThI
CTYACHTOB Ka)eApHI TeHETHKH, MUKPOOHNOJIOTHH U ONOXUMHUH,
yTBepXkIeHHbIe Kadeapoit npotokoa Ne 07 ot 18.02.2021 r
2 |IloaroroBka Meroanyeckre peKOMEHIAINH 10 OpPraHu3aliy CaMOCTOSTEIbHON paboThI
MyJIbTUMEIUHHBIX CTYJICHTOB Kagelpbl TeHETUKH, MUKPOOHOJIOTHH ¥ OMOXMMUH,
Ipe3eHTalui yTBepxkIeHHbIe Kadeapoi npotokoa Ne 07 ot 18.02.2021 r
3 |CamonoaroroBka Meroauyeckue pPEeKOMEHJIAIUHU 110 OpPraHW3alliyd CaMOCTOSITEIBHOH PadOTHI
CTYJICHTOB Ka(epbl TCHETHKH, MUKPOOHOJIOTUH 1 OMOXMMUH, YTBEP>KACHHbIE
kagenpoii nporokos Ne 07 or 18.02.2021 r




Y4eOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTAMH 3710p0Bbs (OB3) npenocrapnstoTcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUis 11 ¢ HapyIICHUSIMH 3PEHUS:

—B MI€YaTHOM opMe YBEITMUYEHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapyLIeHUSIMU CTyXa:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arnmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

3. 06p330BaTeJII>HI>Ie TCXHOJOIMHd, INPUMECHHACMBbIC IIPH OCBOCHHMM AHCHHUILJIMHBI

(Mmonmy.Jist)

[Tpu peanuzanuu yueOHON pabOTHI M0 OCBOEHUIO Kypca "'lluTonorus MUKpoopraHu3MoB"
UCTIONB3YIOTCSl COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOIOTUH:

¢  uHPOPMANMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
® [IPOEKTHBIE METO/IbI OOYUEHNUS;
®  HCCIIeI0BaTEIbCKUE METO/Ibl B O0YUCHUH;
e 1pobiaemMHOE 00yueHue
Cemectp | Bun Hcnonb3yeMble  uHTEpakTUBHBIE  OOpa3oBarenbHble | KonnuecTBo
3aHTHSL | TEXHOJIOTUN 4acoB
(JI, JIP,
I13)
1 JI [IpobGneMHbIe NIEKIUH, JIEKIUU-BU3YyaTU3allK, JeKuuu- | 4
Oecenpl, JekuuMu-auckyccun 1o TemaMm CtpoeHue
KJIETOYHOM CTEHKHM, LUTOIJIa3MaTUYeCKOoW MeMOpaHsbl,
MeMOpaHHBIX BHYTPUKJIETOYHBIX CTPYKTYp OakTepuil.
1 I13 paboTa B MaJbIX TpyMIax ¢ meibio odcyxaenus orsetos | 10

Ha TMpeJUIOKEHHBIE JUIsI  CaMOCTOSTENILHOW  paboThl
BOITPOCHI IO TEME 3aHATHUSA.

KOHTPOJIMPYEMBIE MPENO01aBATENEM JUCKYCCHH 110 TEMaM:
Tunel 31€KTPOHHON MUKPOCKOIIMH: CKaHUPYIOIAs,
IIPOCBEUYMBAIOLIAS U JIp. Y CTPONCTBO IEKTPOHHBIX
MHUKpOcKoMoB. [IpobonoaroroBka 6MoI0ru4eckux
(mpesxae Bcero, 0aKTepuanbHbIX) MUKPOIIPETIapaToB JIs
3JEKTPOHHOW MHUKpOcKonuu. Mukporomsl. Kpacurenn,
ucnojib3yeMble B MUKpoOuonorun. Kpacurenu amns
CBETJIONOJIBHOMN M JIIOMUHECHIEHTHON MUKPOCKOIIUU:
pa3HooOpasue, mpeJHa3HaYeHNs, TPUMEPHI OKPACKH.
Pa3HoobOpazue MeTo10B CBETOBOII MUKPOCKOITUH (CXEMBbI
Jy4ei, CTpO€HUEe MUKPOCKOIA, TPUMEPHI H300pakeHuH,
HCIIONB3YyEMbIC KPacUTeNH (ITPH HATMYUHU TAaKOBBIX)).
JliccouraTUBHBIE IEPEXO0/Ibl y OaKTepuil: MEXaHU3MBI,
BIIMSIHME Ha KYJIbTypallbHble, MOP(OIOTHYECKHE U




¢dusnonorndeckue nmpu3Haku. OTINIUTETHLHBIC
O0COOCHHOCTH LIUTOJIOTHU apXeH.
[ToaroroBka crygeHTaMu MYyJIbTUMEAUNHBIX
npe3eHTanuii mo temam: Kierounas cteHka OakTepuid:
THUIIbI, CBSI3aHHBIC C HEH TPYINIIOBbIC HAMMEHOBAHUS
(TpallJUTUKYTHI U JIp.), CTPOCHHE, UCTIOJIb30BAaHUE B
cucremMaruke. MUKpOOPraHU3MBI 0€3 KJIIETOYHON CTEHKH.
L-dbopmsl, cheporutactel. CTpoeHHE 3YKAPUOTHUECKUX
MUKPOOPTaHU3MOB Ha IPUMEPE JPOKKEBON KICTKH:
KJIETOYHAs! CTEHKA, OPraHeJJIbl, IUIOUIHOCTb,
MHUTO3/MEH03, MOJIOBEIC TUIIBI, PACHI, TOYKOBAHHE.

KonTponupyemble mnpernomaBareiseM TUCKYCCHH 10
TeMe:
KonnexkrusHoe
OaKTepui.
Htoro 14

Jlist U1y ¢ OrpaHMYEeHHBIMA BO3MOKHOCTSIMU 370POBbS IPEAYCMOTPEHA OpraHU3aIlus

KOHCYJIBTAIMi C UCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

noBeaeHne u  dhdexT kBopyma |y

4, OueHouyHble cpeacTBa
NMPOMEKYTOUHOI aTTeCTANNHU

OneHouyHble CpeACTBa MpeIHA3HAYeHbl NAJISi KOHTPOJS M OLEHKH 00Opa3oBaTelbHBIX
JOCTHIKEHUH O0O0ydJaromuXxcs, OCBOMBIIMUX NporpamMmy YyueOHOU mucnumuinabl ''lluronorus
MHKPOOPTaHU3MOB".

OrneHOYHBIC CPE/ICTBA BKIIFOYACT KOHTPOJIBHBIC MAaTEpUAbl ISl TIPOBEACHHS TEKYIIEro
KOHTPOJIsA B (opme3amuThl MpaKkTUYECKOW paboThl, YCTHOTO ompoca, pedepara, HOKIaaa-
MPE3CHTAIMH 110 TPOOJIEMHBIM BOIIPOCaM, M MPOMEKYTOYHOM aTTecTanuu B popMe BOITPOCOB K
HK3aMEHY.

MJIA  TEKYIEro KOHTPOJIA YCIIEBA€eMOCTH H

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYLIeil U MPOMeKYTOYHOM aTTecTAluU

HaumenoBanue
OILIEHOYHOT'O CPEJCTBA
Koz u nanmerosanme Pesynbrathl 00ydeH s [0 JUCLUILIMHE TIpomex
UHANKATopa Texymmit | yrounas
KOHTpPOJIb | aTTecTar|
ust
UIIK-1.1. Bnageer 3HaeT yH/IaMEHTaJIbHbIE OCHOBBI INTOJIOTHH; IIpaxtuyec | Bompockl
COBPEMEHHBIMHU 3HaeT OCOOEHHOCTH CTPOEHHWS KIETOK IPOKapHoT, | Kas pabora | Ha
nH}pOpMaMOHHBIMH 4epThl OTIMYMS B CTPOSGHHHU KIIETOK IIpO- W 3ykapuoT | Nel; 9K3aMEH
pecypcamu JUISl TUTAHMPOBAHNUSI MEPOIPHSITHIL 110 3KoJIoTHYecKoMy | pedepar; el-5
OMOJIOTUYECKOTO U MOHHUTOPHHTY M OXpaHe MPHPOBbI; JOKJIa]-
9KOJIOTUIECKOTO yMmeeT paboTaTh C KyJIbTypaMH MHKPOOPIaHM3MOB | Npe3eHTall
COJICpIKaHUS U yMeEeT pamMkax MPOBECHUS MEpOIPUATUI mno | us
HCIIOJIb30BaTh UX B 9KOJIOTUUECKOMY MOHUTOPUHTY U OXPaHEe MPUPOJIBL.
npodeccruoHaTbLHOM
JICSTeIIbHOCTH.
WIIK-1.2. Bnaneer BIIaJIeeT CIOCOOHOCTBIO K BBIOOPY cooTBeTCTBYrOmUX | IIpaktiuec | Bompocsr
9KCTIEPUMEHTAIbHBIMU METOJIOB LUTOJIOTMYECKOTO HCCIIeIOBaHUsS OOBEKTOB | Kasi paboTa | Ha
METOJIaMH HCCIIEI0OBAHUM JUISl OLICHKH 9KOJIOTMYECKOTO COCTOSIHUSI ITPUPOJIBI; Ne2; 9K3aMEH
(110 TeMaTHKe IPOBOJIMMBIX | 3HAeT coJiep)KaHHE COBPEMEHHBIX HMH(MOPMAIMOHHBIX | pedepart; e 6-10
Pa3paboToK). PecypCcoOB LIUTOJIOTHYECKOTO COAEPKaHNUS; JOKJIa]-
YMEET WCIONb30BaTh METOJbl CBETOBOW (BKJIIOYas | Hpe3eHTall
(ha30BO-KOHTPACTHYIO U JIIOMUHECLEHTHYIO) | W
MHUKPOCKOIIUH JUIst MIPUMEHEHHUS ux B
npodeccHoHAILHOM e TeIbHOCTH




HUIIK-1.3. Ymeer BJIaJCCT CHOCOOHOCTHIO TOMCKA cOOTBeTcTBYyIomuUX | [IpakTryec | Bompock
aHaIN3UPOBATh METOJIOB IIUTOJIOTHYECKOTO MCCIIE0BaHUsI OOBEKTOB C | Kasi paboTa | Ha
Ppe3yJIbTaTh UCIIONIb30BAaHUEM COBPEMEHHBIX HMH(pOpMaIMOHHBIX | No3; 9K3aMEH
9KCIEPUMEHTOB U pecypcos; pedepar; e 11-15
NIPEACTABIIT UX B (hopMe 3HAEeT METOAMKHU MOCTAHOBKHM HAayYHOT'O DKCIIEPUMEHTa | JIOKJIaj-
nmyOnuKanuii B C HCIOJIb30BAHUEM COBPEMEHHBIX LIUTOJIOTHYECKUX | Tpe3eHTall
PELEH3UPYEMbIX HAYIHBIX MOAXOOB ¥ AITOPUTM aHAIM3a PEe3yNbTaThl HAYYHBIX | W
N3IAHUSX. SKCIIEPUMEHTOB B 00JACTH  LUTOJIOTHYECKHX

HCCJICIOBAaHUM;

yMEeT TpPEACTaBIseT BBIBOABI W PE3yIbTaTh

SKCHEpUMEHTOB B (Qopme  myOmmkammii B

PeLeH3UPYEMbIX HaY9IHBIX M3IaHUAX

OMOTeOXUMHYECKOH HAIIPaBICHHOCTH
UIIK-1.4. O6nanaer BIafceT TMOHATHHHOW ©0a30ii u  Meromgmyeckum | [Ipaktryec | Bompockr
HaBBIKAMH IIPOBOJIUTH anmnapaTom, obecrieunBaroIM s dekTuBHOE | Kas paboTa | Ha
JMCKYCCUH Ha HayYHBIX NPOBEJCHUH JTUCKYCCHH Ha Hay4yHbIX Meporpustusx | Ned; 9K3aMEH
(Hay4YHO-TIPAKTHYECKHUX ) OTHOCHTEIILHO pe3ysbTaToB LUTOJIOTHYECKUX | pedepar; e 16-20
MEpOTIPHATHSX, 9KCIIEPUMEHTOB; JIOKJIa -
UCIIONIb30BaTh B 3HaeT (yHIaMEHTaIbHbIE OCHOBBI LINTOJIOTHH; npe3eHTall
npodeccHOHAIBEHOM 3HaeT OCOOEHHOCTH CTPOCHHUS KIETOK IIPOKApPHOT, | WA
JEATETbHOCTH YepThl OTIMYMSI B CTPOCHHH KJIIETOK NPO- M YKapHOT
OTEYECTBEHHbIC U JUTS TUTAHWPOBAHUS MEPOIPHUSTHI 110 3KOJIOTHIECKOMY
3apy0OexxHbIe 0a3bl TaHHBIX. MOHHUTOPHHTY M OXpaHe IPHPOIBI
UIIK-2.1 CBoGogHO 3HAET NOAXOAbl OLEHKU COCTOSIHUS IpUpoIHOii cpenbl ¢ | [Ipaktuuec | Bompockt
BJIaJICET COBPEMEHHOM TOYKH 3peHNUs 0M00e30MacHOCTH; Kas paboTa | Ha
Hay4HOU OMOJIOTUYECKOH U yMeeT OPUEHTUPOBATHCS B COBpPEMEHHBIX | Ne5; JK3aMEH
9KOJIOTHUECKOH METOIUYECKHX MOJX0Jax, KOHUENIUsIX U npodiiemax | pedepart; e 21-25
TEPMHUHOJIOTHEH U yMeeT (PU3HOIIOTHH, IUTOJIOTHH 1 OMOXUMHH NTATOTECHOB; JIOKJIa]-
UCIIONIb30BaTh BJafieeT HaBbIKAMU OpraHM3aliu J1abOpaTOPHOTO | TPE3eHTAIl
€CTeCTBCHHOHAYYHBIE UCCIIEJOBaHMUS ust
3HAHMUS B
npodecCHOHAIBLHOM
JeATEeIbHOCTH.
UIIK-2.2 Brnanmeet 3HaeT 3aKOHOMEpPHOCTH TpaHchopmammu moTokoB | [Ipaktryec | Bompockr
TPaIUIOHHBIMH 1 renerndeckoil mHdopmannn ot PHKosoro mepmona | kas pabora | Ha
COBPEMEHHBIMHU METO/IaMH 3apOXKAEHHS )KU3HHU IO COBPEMEHHOTO 3TaIa; Ne6; 9K3aMEH
MperolaBaHust OMOJIOTUN U | YMEeT MPUMEHSITh MOJICKYJSIpPHO-TeHETHYECKIEe METOIBI | pedepar; e 26-30
9KOJIOTUH, 3HAET JUISL aHAJIN3a YBOJIONNH T€HOB U TEHOMOB; JOKJIaJ-
METOIYECKOe BJIajIeeT METO/IaMH aHaJIN3a KPUBBIX TUIABICHUS npe3eHTall
obecrieueHue st
00pa30BaTeILHOIO
mporiecca Mo OMOJIOTHH U
9KOJIOTHH.
HUIIK-2.3 O6namaet 3HAaeT MPUHUUIBI KaTtajorumzauuu o onucanus | [Ipaktuuec | Bompocst
HaBBIKAMH TTOMCKa U TEeHEeTHYEeCKNX  XapaKTepPUCTHK CBOWCTB  JKMBBIX | Kasi paboTa | Ha
aHaJIM3a Hay4YHOU 00OBEKTOB; Ne7, IK3aMeH
OMOIOTN4eCcKO U yMeeT CHCTeMaTH3MpOBaTh I€HETHYeCKHe KapThl Jisl | pedepart; e 31-35
9KOJIOTUYECKON CO3JIaHUS OTYETOB; JOKJIa]-
nHdopmanuu ¢ BJIaZieeT CHOCOOHOCTBHIO HCIIONB30BaTh TEKCTOBBIE | IPE3EHTAIl
UCIIONIb30BAaHHEM PEIaKTOpHI I OTIEPUPOBAHMSI TEHETHUECKUM KOJOM | Hs
COBPEMEHHBIX
HHPOPMAITMOHHBIX
TEXHOJIOTUH.
HIIK- 3.1 Binageer 3HAET MOJX0/Ibl BUpYyCOJIorHueckoil orileHku coctosuus | Ilpaktuuec | Bompocst
(byH/IaMEeHTaTbHBIMU MPUPOJTHOI Cpebl; Kas pabota | Ha
MOHATHUSAMH U ymeeT OPHEHTHUPOBATHCS B coBpeMeHHBIX | No§; 9K3aMeH
TEOPETHICCKUMU METOAMYCCKHX TOAX0MaX, KOHIEHIHUAX W mpobiemax | pedepar; e 36-40
3HAHHUSAMH OMOJIOTHHU U (hU3MOIIOTHH, IUTOJIOTHH 1 OMOXUMHH BUPYCOB; JOKJIa]-
9KOJIOTHH. BJIaZieeT HAaBBIKAMM OpraHM3alMy J1abOpaTOPHOTO | TPE3eHTALl

UCCIIeJOBaHUS ust




WIIK-3.2 Bnaneet 3HaeT 3aKOHOMEpPHOCTH TpaHchopManuu 1oTokoB | IlpakTnuec | Bompocs
COBpPEMEHHBIMU renernueckor mHMopmanmu ot PHKosoro mepmona | kas pabora | Ha
MIPEICTAaBICHUAMU O 3apOXKIEHH XKU3HHU JJO COBPEMEHHOI0 ATala; Ne9-11, 9K3aMeH
3aKOHOMEPHOCTAX yMeeT IPUMEHSATh MOJICKYJISIPHO-TeHETHYECKUE METOAbI | pedepart; e 41-42
Pa3BUTHSI OPTraHUYECKOTO JUIS aHaJIU3a 3BOJIFOLIUY T€HOB U TEHOMOB; JIOKJIaf-
MUpa. BJaJ€eT METOAaMU aHAIN3a KPUBBIX ILIaBICHUS Ipe3eHTall

ns
HUIIK-3.3 Ymeer 3HaeT I[PUHLUIBL KaTajorusauuu o onucanus | IIpaktudec | Bompockl
HCIIONb30BaTh 3HAHUE TEHETHYECKUX  XapaKTepUCTUK CBOWCTB  JKMBBIX | Kasi paboTa | Ha
3aKOHOMEpPHOCTEH 00BEKTOB; Nel12-13; JK3aMeEH
OMOIIOTHYECKUX MIPOIIECCOB | YMEET CHCTEMAaTH3MPOBaTh T€HETHYECKHE KapThl I | pedepart; e 41-42
U SIBICHUH, A7 CO3JJaHUS OTUYETOB; JOKIaz-
MOJTOTOBKH HAYYHBIX BIafIceT CIOCOOHOCTHIO HCIIONB30BaTh TEKCTOBBIE | TPE3CHTALl
MIPOEKTOB ¥ HAYYHO- PEIAKTOPHI AT OTIEPUPOBAHUST TEHETHUECKUM KOJOM | WS
TEXHHUYECKHX OTYETOB B
001acTH OHOTEXHOJIOTHH,
CEJIbCKOr'0 XO0351CTBA U
OXPaHbl IPUPOIBIL.

TunoBble KOHTPOJIbHbIE 32JaHUS WJIM HHbIe MATEPUAJIbI, HEOOXOAUMBbIE IJsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XaPAKTEPHU3YIUIUX 3TANbI
(opMupoBaHHsA KOMIETEHUNH B MpoLecce 0CBOeHHs 00pa30BaTeIbHOI MPOrpaMMbl

Tembl pedepaToB U J0KIAA0OB-TIPE3EeHTALMIA:
OTnuunTenbHbIE 0COOCHHOCTH UTOJIOTHH apXeH.
KomnextuBHOE noBeneHue U 3PPeKT KBopyMa y OaKTepHid.
Knerounas creHka OakTepHii: THIIbI, CBA3aHHBIE C HEH IPYNIIOBbIE HAUMEHOBAHMS
(TpauMJUIMKYTHI U JIp.), CTPOEHUE, UCIIOIb30BaHUE B cUcTeMaTHKe. MUKpOOpraHu3Mbl 0e3
KJIETOUYHOM cTeHkH. L-popMmsl, ceponacTsl.
CtpoeHne 2yKapuOTHYECKUX MUKPOOPTraHU3MOB Ha IIPUMEPE APOKKEBOM KIETKH: KJIETOYHAs
CTEHKa, OpPTraHelIbl, IIIOUJHOCTh, MUTO3/MEH03, OJIOBBIE TUIIBI, PACHI, TIOYKOBAHHUE.
BryTpunuromnnasmaruyeckue BKIIOUEHUs OaKTepHil: HICTOPUS U TIOCIIEI0BATENbHOCTh
OTKpBITHUS, pa3HOOOpa3ue, cocTaB, (QYHKIMH, METO/Ibl BU3yalIU3alllu.
[ToBUKHOCTD Y MUKPOOPTaHU3MOB: CPaBHEHUE CTPOSHHSI U MEXaHU3MOB JIBUKEHUS
0aKTepHaIbHOTO U 3yKapUOTUYECKOI'0 JKI'YTUKOB. JIpyrue BUIbI ABMKEHHS y TPOKAPHOT.
THIBI 2JIEKTPOHHON MUKPOCKOIIMU: CKAaHUPYIOLasi, IPOCBEUNBAIOLIAS U Ip. Y CTPOHCTBO
AIIEKTPOHHBIX MUKpOCKONOB. [IpobornoaroroBka 6uonornyeckux (Ipexzie BCero,
OaKTepHaIbHBIX ) MUKPOIpPENapaToB AJIs 3JIEKTPOHHON MUKPOCKOITUH. MUKPOTOMBI.
Kpacurenu, ucnonpzyemble B MUKpoOHonorun. Kpacurenu i CBETIONONBHON U
JIOMUHECIIEHTHON MUKPOCKOIIUU: pa3HOOOpasue, MpeaHa3HaueHUs, IPUMEPhl OKPACKH.
Pa3zHoo6pasue MeTo/10B CBETOBON MUKPOCKOIIUY (CXEMBI JTy4el, CTpOEHHUE MUKPOCKOIIa,
pUMEpHI H300paKeHUH, UCIOJIb3yeMble KpacuTeNu (IpY HAJIUYUU TaKOBbIX)).
JucconmaTuBHBIE MEpeXo/ibl y OaKTepuil: MEXaHU3MBbI, BIUSHHUE HA KYJIbTypaibHbIE,
MopdooruuecKkue U GU3NOIOTHUECKUE TPU3HAKH.
OTnuuuTenbHble 0COOEHHOCTH LIUTOJIOTHH apXei.
KonnextuBHoe nosenenue u 3¢pdext kBopyma y 6akTepuil.
Knerounas cteHka GakTepuii: TUIIBI, CBI3aHHBIE C HEM IPYyNIOBbIe HANMEHOBAHUS (TPALMIIITUKY ThI
U JIp.), CTPOCHHUE, HCIIOJIb30BaHUE B cCUCTEMAaTUKe. MUKpOOpPraHU3Mbl O3 KJIETOYHOM cTeHKu. L-
dbopmbl, cheporacThl.
CrpoeHne 3yKapHOTHYECKMX MHUKpPOOPraHM3MOB Ha IPHUMEpE APOXIKEBOM KIETKU: KIIETOYHAs
CTEHKa, OpTraHellIbl, IJIOUAHOCTh, MUTO3/Mei103, TI0JIOBbIE THIIBI, pachl, IOUKOBaHHUE.

Kpurepun ouenku pedepara:




OreHKa «3a4TeHOY CTaBHUTCsI, €CJIM 0003HaYeHa MpolIeMa 1 000CHOBaHA €€ aKTyaJIbHOCT,

CAeNaH KpaTKUW aHaau3 pa3jMYHbIX TOYEK 3pPEHUs Ha paccMaTpuBaeMylo MpoOieMy, Tema
packphiTa, BBIICPXKAH O0BEM, COOIIOJCHBI TPEOOBaHHS K BHEIIHEMY O(GOPMIICHHIO, JIaHBI
MMpaBUJIbHBIC OTBCTHI HA JOMOJHUTCIIBHBIC BOIIPOCHL.
O1eHKa «HE 3a4TEHO» CTAaBUTCS, €CIIM TeMa pedepara He pacKpbiTa MM UMEIOTCS CYIICCTBEHHBIE
OTCTYIUICHHUS OT TpeOOBaHUil K pedepupoBanmio. B yacTHOCTH, TeMa OCBEIIECHA JIUIIh YaCTUYHO;
JOMyTIEHBI PaKTHYECKUE OMUOKH B COACPKaHUU pedepaTa WK IPU OTBETE HA JOMOTHUTEIbHBIC
BOIIPOCKHI; BO BPEM: 3allIUTHI OTCYTCTBYCT BBIBOM.

3ayeTHO-IK3aMeHANIMOHHbIE MAaTepHAJbI UI TNPOMEKYTOYHON  aTTecTaluu
(3K3amMeH/3a4eT)

I[TepeveHb BOIIPOCOB AJIsl IPOMEKYTOYHON aTTECTAIMHU (3a4eTa):

1. Ilpeamer ® 3ama4ul IMUTOJOTUH, KaK HAYKd O CTPOCHUHM U (PYHKIUSAX KIETOK
IIPOKAPUOTUYECKUX U YKAPUOTUYECKUX MUKPOOPTraHU3MOB.

2. OOBEKTHl IHUTOJOTUM MHUKpPOOPraHM3MOB. Pa3mepsl OakTepuanbHbIX KiIeTOK. OCHOBHBIC
BHYTPHUKJIETOYHBIE CTPYKTYPbI IIPOKAPHOT.

3. MuKpOCKONHMYECKHE METOJbl HMCCIEIOBAHUA MHKPOOPraHW3MOB. JIrOMHHECHEHTHas
MUKpockonus. Mcnonbp3yemple KpacUTEIN.

4. CperoBas Mukpockonus. Paspemaromas crnocoOHOCT Mukpockona. MmmepcroHHbIE

CUCTEMBI.

®a30BO-KOHTPACTHASI MUKPOCKOIUS U €€ IPUMEHEHHUE.

6. IlpuHUUOBI 3JEKTPOHHOM MUKpockonuu. Mcnonb3oBanue i U3y4yeHUs BHYTPHKIETOUHON

CTPYKTYpBI OaKTepHIA.

XUMHUUYECKUI COCTaB KJIETOK U OT/AEIbHbBIX CTPYKTYPHBIX KOMIIOHEHTOB OaKTepHii.

Mopdonoruueckne popMbl BEreTaTUBHBIX KJIETOK IPOKAPUOT, IPUMEPHI ITPEICTABUTEICH.

9. Knerounslii miaeomopdusm mnpokapuor. Iloukyromiyecs, MPOCTEKOBbIE U CTEOETbKOBBIE
OaxTepuu.

10. bakrepuu, obpa3yrolye MmiI0J0BbIE Tela U CKOIUICHUS: IPUMEPHI, 3HaUEeHHE.

11. MopdodynkunonansHas quddepeHnnanus KIeToK OTAeIbHbIX IPEICTaBUTENIEN IPOKAPUOT:
IIPU3HAKU, IPUMEPBI.

12. I'eneTryecKuii anmapar npokapuoTuideckoi kinetku. Hykneona. bakrepuansHas XxpomocoMma.
JHK-nonmcomHbIi KOMILIEKC.

13. YepTsl CXOACTBA U OTIWYHS CTPOCHUS TCHETHUYECKOTO arapara yO0akTepuil 1 3yKapHoT.

14. YepTsl cX0/ACTBA M OTINYUS CTPOCHUS TEHETUUYECKOT'O anmapara apxe0akTepuil 1 3yKapHorT.

15. [1na3Mupl — BHEXPOMOCOMHBIE T€HETUUECKHE JIEMEHTHI TPOKAPUOTHOM KIETKH.

16. Knerounas crenka Oakrepuil. CtpoeHue, (pyHKiuu. YeTblpe THMA KIETOYHBIX CTEHOK
MPOKAPHOT.

17. Ctpoenne, XMMHUYECKHH COCTaB, (YHKIMHM KIETOYHOH CTEHKH TIPaMIIOJIIOKUTEIBHBIX
OaxTepuil. [lenTuoramkaHoBbIN CIIOM.

18. Ctpoenne, XuMHUeCKHMU cocTaB M (PYHKIUHM KICTOYHOM CTEHKH TI'paMOTPHULIATEIbHBIX
Oakrtepuii. [lepururasmaTudeckoe mMpoCTPaHCTRO.

19. Crpoenne, XuMU4eCKUi cOCTaB, TUIIbI KJIIETOYHBIX CTEHOK apXeOaKTepuil.

20. OcOOEHHOCTH  CTpPOEHHS]  KJIETOYHBIX CTEHOK  aKTHHOOAKTepWi, IIMaHOOaKTEpHH,
MHUKCOOaKTepuil, MUKOILIIa3M.

21. Ilurorurazmaruueckass MeMOpaHa MPOKAPHOT: CTpoeHHe, QYHKIUU. OTINYNS OT BHEITHEH
MeMOpaHbl IPaMOTPHUIIATEILHOM KJIETOYHOM CTEHKH.

22. OCOOCHHOCTH XMMHYECKOTO COCTaBa W OpPraHW3alW{ IUTOIUIA3MAaTHUYECKOW MeMOpaHbI
apxeOakTepuil.

23. BHYTpHUKJIETOUYHBIE MEMOPAHHBIC CTPYKTYPBI POKAPUOT, THITHI.

24. Me3ocoMbl OakTepuid, MX TUIIBI U (PYHKLIUH.

o

o N



25. BHyTpUIIUTOIUIa3MaTHYECKUE ~ MEMOpaHHBIE  CTPYKTYpbl  (POTOCHHTE3UPYIOIUX  H
XEMOJINTOABTOTPO(MHBIX OaKTEPUHA.

26. Karncymnbl, ClM3MCTBIE CJIOHM, Y€XJIbl MPOKAPHUOTHUECKUX KJIETOK. XHMHYECKHUH COCTaB,
byHKIMN.

27. MexaHu3Mbl ABMKEHHS TPOKAPHOT. TaKCHUCHI.

28. Tumbl )XTYTHKOBAHHUS TIPOKAPUOT, IIPUMEPHI.

29. KryTtuku GakTepuil, XMMUYECKHH COCTaB, CTPOCHHE, MEXaHU3M JIBUKECHUS.

30. OcoOEHHOCTH  CTPOCHMST M  JBUTATEIBHOM  aKTUBHOCTH  crupoxeT. CTpyKTyphl,
o0ecreunBaroIe aKTUBHOE NEepeIBIKEHNE OaKTepuil Ha IpUMepe U3BUTHIX (popM.

31. Bopcunku (pumOpun) u nunu 6akrepuit. CTpoeHue, TUIBI, (PYHKITUH.

32. XuMHU4ECKUi COCTaB LUTOILIA3Mbl IPOKAPUOTUUECKON KIETKH,PYHKIIUH.

33. 3amacHple BelIecTBAa MPOKAPUOTHOM KIIETKU: YCJIOBUS CHHTE3a, XMMHUYECKas NpUPOAa,
IPUYMHBI OTCYTCTBUS BIMSHUSA HA OCMOTHYECKHI FrOME0CTa3 LIUTOIIA3MBl.

34. llonucaxapuaHple, JUMHUIHBIE ¥ TOJUNENTHIHBIC 3allacHbIe NHUTATEIbHBIE BEIIECTBA
OaKTepHii; mpuMepbl, MPEICTABUTEIH.

35. 3amacHple BKIIOYEHHS TPOKAPUOT, coAepkamue cepy, momudocdarbl, yrieBOIOPOIBI;
IpUMEPBI, IPEICTaBUTEIH.

36. LuTomnasmarnyeckne HEMEMOpaHHBIE CTPYKTYphl — OaKTEpHii: Ta30Bble  BaKyOJH,
KapOOKCHCOMBI, TapacropabHbIe TENIbLA.

37. HuTonna3smarnyeckue HeMeMOpaHHbBIE CTPYKTYphl OaKTEpWii: MarHETOCOMBI, XJIOPOCOMBI,
(UKOOUITUCOMBI.

38. Pubocomsl sybakTepuii: CTpoeHue, CyObeIMHHUIIBI, XUMUYECKHIA COCTaB, (PyHKITHH.

39. Ilokosmmecss ¢opmbl  mpokapuotr. [lpuumnasl o6pa3oBanus. MopdoyHKIHOHATBHBIE
OCOOEHHOCTHU CTPOEHHSI.

40. Duaocnopsl U FK30CIOphl OakTepuil. Mexanu3m o0pa3oBaHus. 3HaAUCHUE.

41. AkuHeTsI U IUCTHI. Mexanu3m oOpa3oBaHus. 3HaUEHUE.

42. HexynbTuBupyemoe coctosiuue u L-popmel mpokaprnor. Mexannusm o0pazoBaHus. 3HaUEHHE.

KpuTtepun oneHuBanus pe3yibTaToB 00y4eHHUS

Onenka «omyHO». OTBeTBl Ha IOCTaBJICHHBIE BOIPOCHI  M3JIAralOTCsl  JIOTHYHO,
MOCJIEZ0BATENbHO U HE TpeOyIOT [OMOJHUTENbHBIX NosicHEeHUH. [lomHO packpeiBaroTCs
NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY SIBICHUSAMH U COOBITMAMHU. [lenarorcss 0O00CHOBaHHBIE
BbIBOJIbI. CO0III0/1at0TCS. HOPMBI JINTEPATYPHOH peunt

Onenka «xopouio». OTBETHl Ha MOCTaBJICHHBIE BOIPOCHI M3JIaralOTCsl CUCTEMATHU3UPOBAHO U
nocieaoBarenbHO. Matepuain nsnaraercs yBepeHHO. PacKpbIThl IPUUNHHO-CIIEICTBEHHBIE CBSI3U
MEXY SBJICHUSAMHU U COOBITUSAMU. JleMOHCTpUpYETCSl yMEHHE aHAJIU3UPOBATh MaTepuall, OJHAKO
Ha BCE BBIBOJIbI HOCAT apryMEHTHPOBAHHBIN U JJOKa3aTeNbHbIN XapakTep. Co0r01at0Tcss HOPMbI
JUTEPATYpHOU peUn.

OrneHKa «yI0BJIETBOPUTEILHOY. JIOMyCKAIOTCsl HApYIIEHHUs B OCIEI0BATEIBHOCTH U3JI0KEHHS.
HenonHo packpbIBatoTcs MPUYMHHO-CIIECTBEHHBIE CBS3M MEXIY SBJICHUSMH U COOBITHSMHU.
JleMOHCTpHUPYIOTCS TOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C TPYJOM PEIIaloTCs KOHKPETHBIE 3a/1auH.
HmeroTcs 3aTpyJHEHUS C BbIBOAAMU. J[oIycKaroTCsl HapyIIEHUsI HOPM JIMTEPaTypHON peuu.
OneHka «HEYJOBIETBOPUTENBbHO». Marepuan u3naraercsi HEemocjeqoBaTelIbHO, COMBUMBO, HE
IIPEJICTABIISIET ONPEAEIEHHON CUCTEMBI 3HaHUM N0 aucuuiianHe. He packpbiBatoTcs NpUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY SBICHUsIMH U coObitTusiMu. He mpoBoautcs anamu3. BwiBogml
OTCYTCTBYIOT. OTBETBHI Ha JONOJHUTEIBHBIE BOMIPOCHl OTCYTCTBYIOT. MMmerorcss 3ameTHbIE
HapyLIeHHUs] HOPM JIMTepaTypHOU peyu.

OueHouHble cpeAcTBa Ui MHBAIWJIOB U JIMI[ C OIPAaHUYEHHBIMH BO3MO>KHOCTSIMHU 3/10pPOBbS
BBIOMPAIOTCS C yUETOM MX UHAMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOJMMOCTH WHBAIMIAM U JIMIAM C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3/10POBBS
HPEOCTABIIAETCS JOTOJHUTEIBHOE BPEMS /7Sl TIOATOTOBKU OTBETA Ha SK3aMEHE;



— NpH TPOBEIEHUH TPOLEAYPHl OIICHWBAaHUS PE3YJIbTaTOB OOyYEHUS WHBAIWAOB H JIUI C
OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBBSI IIPEYyCMATPUBACTCS HCIIOJIb30BAHHE TEXHUUECKUX
CpeICTB, HEOOXOUMBIX UM B CBSI3U C X WHIAUBUIYAIBHBIMH OCOOCHHOCTSIMH,

— IpH HEOOXOTUMOCTH JJIsi OOYHYaIOUIMXCSl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBBSI U
WHBAJIMIOB ITPOIIEIypa OLICHUBAHHUSI PE3yJIbTATOB 00YUYESHHS 110 AUCITUTUINHE MOYKET TPOBOTUTHCS
B HECKOJIBKO ATAIoB.

[Iporienypa olEeHWBaHUS pPE3YJIbTaTOB OOYYCHHS HHBAJIUIAOB W JIUI C OTrPAaHUYCHHBIMU
BO3MOXXHOCTSIMH 37I0POBbSl 110 AMCUUIUIMHE (MOJYIIO) MpeayCMaTpUBACT NPEAOCTABICHHE
uHpopManuu B (QOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 3J0POBbS M BOCIPHUSITHS
uHpOpMaLUu:

JUJ1st U1 ¢ HApyIICHUSIME 3PEHHS:

— B 1e4aTHOM (hopMe yBEIMUYSHHBIM HIPU(TOM,

— B JOopMe DIIEKTPOHHOTO JIOKYMEHTA.

Jnist U1 ¢ HapyIICHUSIMH CITyXa:

— B [IeYaTHOU opme,

— B (pOopMe PIIEKTPOHHOTO IOKYMEHTA.

J1Jist U1 ¢ HapyIICHUSIMH OTIOPHO-JIBUTATEIIBHOTO amiapara:

— B miedaTHoi opme,

— B popMe 2IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeYeHb MOKET OBbITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIUOHHBIX PECYPCOB H TEXHOJIOTHI
5.1. YueOHasi auteparypa

1. Herpycos, A. I. MukpoOuosnorus: Teopust ¥ NMpakTUKa . y4eOHuK 1uis By3oB / A. .
Hetpycos, U. b. KoroBa. — Mocksa : UznatensctBo FOpaiit, 2025. — 676 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-20341-7. — Tekcr : anextponnsiii // OOpa3oBareibHas

mnarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557981 (mata oOpamieHust:
16.04.2025).
2. Ewmies, B. T. Mukpo6uosorust : yueOnuk mst By3os / B. T. Emues, E. H. Mumnryctun. —

8-e u3., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. — 428 ¢. — (Bricuiee
obpasoBanue). — ISBN 978-5-534-06081-2. — Tekct : anektpoHHblit // Ob6pa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/468659 (nata obpareHus:
16.04.2025).

JInst OCBOCHUS TUCIIMIUIMHBI HHBATUIAMU U JIUIIAMHU C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH
3/10pOBbsI UMEIOTCS U3/1aHUS B SJIEKTPOHHOM BUJIE B 3JIEKTPOHHO-OMOJIMOTEUHBIX CHCTEMaxX
"Jlanp" u "FOpait"”.

5.2. llepuoguyeckas Jureparypa

HasBanue n3nanus Ilepuoanunoct Mecto 3a Kakue ToAbl XPaHUTCS
b BEIXO[a (B XpaHEHUs
rox)
Buonorus.PedeparuBusrii 12 PK 1970-2020 Nel-2
)kypHa. BUHUTI
Bruooprannyeckast XUMHUs 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 mosryr.)
buoxumus 12 q3 1944-45, 1947 — 2018 (1mouyr.)
I'enernka 12 g3 1965- 2016, 2017 Ne 1-6
KypHan MukpoOHoIOTHHY, 6 g3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,
SIUIEMUOJIOTUU U 2020-
MMMYHOOHOJIOTHN
Kypnan obmieit 6ronornu 6 g3 2009-2017 Ne 1-3, 2018 (1 mosyr.)




N3sectust BY30B CeBepo- 4 g3 2010- 2012, 2013Ne 1-2, 4-6, 2014-
Kasxkazckoro peruona. Cepusi:
EcTecTBeHHBIC HAYKH

W3Bectust PAH (7m0 1993 1. 6 g3 2009-2018 (1 mouyr.)
Uzsectust AH CCCP). Cepust:

buosornueckas

Hcnonb3oBanue 1 oxpaHa 12 q3 2008-2017 Ne 1-2

MIPUPOAHBIX pecypcoB B Poccun

LuTonorus MEKPOOPTaHU3MOB 6 q3 2009-2018 Nel1-3

MornekyssipHasi Onoaorus 6 q3 2008- 2016, 2017 Ne 1-3
[puxnagaas OnoXuUMUS U 6 g3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
IyTosI0rNs MUKpOOPraHU3MOB 2017 Ne 1-3

Ycnexu coBpeMeHHO# O0HoIorun 6 q3 2008-2017

Oxonorus 6 g3 2009-2018(1 momyr.)

DKOJIOTHS U KU3Hb 12 g3 2003-2012

JKOIIOTHS U IPOMBIIIIICHHOCTh 12 g3 2008-2017

Poccun

1. Basel manubeix kommnanuu "MBUC" https://eivis.ru/

2. DnexrponHnas 6ubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnuTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe NPo(ecCHOHATIbHBIE 0a3bl TaHHBIX U
HH(OpPMaLMOHHBbIE CTIPABOYHbIE CHCTEMbI

Inekmponno-ouonuomeunste cucmemut (I6C):

1. O6pasoBarensHas miathopma "FOPAMT" https://urait.ru/

2. OBC "VHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH" http://www.biblioclub.ru/

3. OBC "BOOK.ru" https://www.book.ru

4. OBC "ZNANIUM" https://znanium.ru/

5. OBC "JIAHbB" https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannvlx

1. BupryaneHblii  umTasnibHblil  3an  Poccuiickoit rocymapctBeHHoi Oubmmortexku (PI'B)
https://1diss.rsl.ru/

2. HanmoHnainpHas 35ieKTpoHHast oubimoreka https://rusneb.ru/

3. Hayunast anextponnas 6uonunoreka eLIBRARY .RU (H3B) http://www.elibrary.ru/

4. IlonmHOTEKCTOBAsE KOJUIEKUUs KypHainoB Ha muatdpopme PIIHU (DOnexktponHble Bepcuu
Hay4uHbIX xkypHanoB PAH) https://journals.rcsi.science/

5. [pe3unentckas 6ubmmoreka um. b.H. Expumna https://www.prlib.ru/

6. YHuBepcurerckas nH(pOpMaMOHHAS cucreMa POCCHA (YHc Poccust)
http://uisrussia.msu.ru

7. Kypnainst uznarenscrea Wiley https://onlinelibrary.wiley.com/

8. [lonnotekcroBast komekius KHUT eBook Collections u3marensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. MonmHoTekcToBast koutekuuss kHUT EBSCO eBook (rmy6mnra apxmBa: 2011-2023 r1T.)
https://books.kubsu.ru/

10. Pecypcst Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza manusix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. BJI  Academic Reference
https://ar.oversea.cnki.net/

13. [TorHOTEKCTOBBIE apXWBHI BEOYIIMX 3alaJHBIX HAYYHBIX J>KypHaIOB Ha Poccuiickoit
wiatdopme HayuHbIx xxypHamoB HOMKOH http://archive.neicon.ru

Hngpopmayuonnwie cnpagounsvle cucmemol

1. Koncynsrant ITntoc - cnpaBoyHas mpaBoBasi cUcTeMa (JIOCTYII IO JIOKAJIbHOM CETH C
KOMITHIOTEPOB OMOTMOTEKH )
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Pecypcwt c60600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ruf/;

2. AMepuKaHCKas aTeHTHas 0a3a gaHHbIX Nitp://www.uspto.gov/patft/

3. JIlekropuym TB - Bugeosnekiuu Beayiux JektopoB Poccuu http://www.lektorium.tv/

4. Freedom Collection — noigHOTEKCTOBasT KOJUICKIHS SJICKTPOHHBIX JKYPHAIOB H3aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHuUCTEPCTBO  HaykKH H  BbIciiero  oOpaszoBanmsi  Poccmiickoit ~ denepanuu
https://www.minobrnauki.gov.ru/;

6. ®enepanbublii moprain "Poccuiickoe odpasosanue’ http://www.edu.ru/;

7. Ilpoext ['ocynapcTBEHHOTO0 HHCTUTYTA pyccKoro si3bika umeHu A.C. [lymkuna
"O6pazoBanue Ha pycckom' https://pushkininstitute.ru/;

8. CnpaBouyHo-uH(pOpMalroHHbIi oprain "Pycckuii s3p1k" http://gramota.ru/;

9. CnoBapu u >HimKIoneaun http://dic.academic.ru/;

10. O6pazoBarenbHbId opran "Yuebda" http://www.ucheba.com/;

11. HanmonanpHbIid  LIEHTp OWOTeXHOJOTHYecKoW uHMopmanuu. ['eHeTnueckmii OaHK
https://www.ncbi.nlm.nih.gov/genbank/

12. MextyHapOIHbIH KOMHUTET 10 TAKCOHOMHHU BHpycoB https://ictv.global/

Coocmeennuvie 31eKmponnble 00pazosamenvHvie U ungpopmayuonnsie pecypcot Kyol'yY

1. DnexTponHbIi KaTtanor Hayuynoit oubanorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DIIEKTpOHHAsA oubsnoreka TPYZIOB YYEHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKpbITast cpea MOAYJIbHOTO AuHaMu4eckoro ooyuenust Kyol'Y https://openedu.kubsu.ru/
4. ba3za y4eOHBIX TUIAHOB, Y4€OHO-METOJUYCCKUX KOMIUICKCOB, IMyOJUKANUNA ¥ KOH(MEPECHIIUN
http://infoneeds.kubsu.ru/

5. DnektpoHHbIii apxuB gokymentoB KyoI'Y_http://docspace.kubsu.ru/

6. MeTonnueckne ykasaHusi 1Jis1 00y4arOIIUXCH 110 OCBOCHHUIO JMCUHMIIIMHBI (MOYJIs1)

OO0mme pekoMeHIALMH M0 CAMOCTOSATEIBLHOM padoTe 00yUaOMIUXCA

CamocrosarenbHass paboTa CTYAEHTOB OCYIIECTBISETCS C Lelblo  yriyOneHus,
pacliupCHusd, CUCTECMATU3allMKM W 3aKPCIJICHUSA IMOJYYCHHBIX TCOPCTHYCCKHUX 3HaHHﬁ,
(bopMHpOBaHUs YMEHUH HCIIOJIb30BaTh IOKYMEHTALMIO U CHELUUANbHYIO JINTepaTypy, pa3BUTHUSL
MMO3HABATEILHBIX CIOCOOHOCTEH H AdKTUBHOCTH, a TaKXE q)OpMI/IPOBaHI/ISI CaMOCTOATECIIBHOT'O
MBILIIEHHs], CIIOCOOHOCTEH K caMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpeaTH3aliH,
pasBUTHS HCCIIENOBATENbCKUX yMeHHH. Ilepen BbIMOJHEHHEM CaMOCTOSTENBHOW pPalbOTHI
HEO0OXOJUMO YEeTKO MOHUMAaTh LIETH U 3a/1a4l pabOThl, CPOKU BBIIOJHEHHS, OPUEHTUPOBOUYHBIN
00BbeM, OCHOBHBIE TPEOOBAHUS K pe3yibTaTaM pabOThl, KpUTEPUH OLIEHKU. Bo BpeMsi BHIOJIHEHUS
CaMOCTOSITENIbHOM pabOThI MpernojaBaTellb MOKET.

MeTtoauyeckue peKOMEHJALMH 10 OCBOCHHIO JICKIMOHHOIO MaTepHaJa,
NMOAT0TOBKeE K JIEKIHMSAM:

PabGora Ha neKIUM SBIAETCS OYEHb BAXKHBIM BHJOM CTYJICHUECKOM JAEATEIbHOCTU
JJI1 U3YUCHUA TUCHUIIJIMHEI, T.K. HAa JICKIUH IPOUCXOJUT HE TOJBKO COO6H1€HI/Ie HOBBIX 3HaHI/II\/'I,
HO M CHCTeMaTH3alus U 0000IIeHNe HAKOIUICHHBIX 3HaHUH, (opMupoBaHHMe Ha HX OCHOBE
H}IGﬁHBIX B3I 0B, y6e>1<11eH1/H71, MHPOBO33PCHUA, Pa3sBUTHC II03HAaBATCIbHBIX n
npodeCCHOHATIBHBIX ~ MHTEpPecOoB. JIEKTOp OpHEHTUpPYeT CTYJEHTOB B y4eOHOM Marepuale.
Kparkue 3amucu Jiekiuii (KOHCIIEKTUPOBAHUE) IIOMOTAeT YCBOUTh MaTepHall.
Hanucanue koHCHEKTa JEKIMHA: KpaTKO,  CXeMaTHYHO,  IOCJIEIOBAaTeIbHO  (UKCUPOBAThH
OCHOBHBIC IIOJIOKE€HHS, BBbIBO/bI, q)OpMy.]'II/IpOBKI/I, O606HIGHI/I$[; IIoM€4yaTh Ba)XHBIE€ MBICJIIHU,
BBIACIIAITL KJIKOYCBBIC CJIOB4, TCPMUHBI. KoHncmiexkt Jqydqamie  mnoapasAacisAiTb Ha  ITYHKTHI,
naparpagsl, coOmofas KpacHylo CTpoky. [IpMHIMIUManbHBIE  MecTa,  ONpEeNeHHs,
dopMysBl  CIEIyeT  CONMPOBOXKIATh 3AMEUAHUSAMHU. «BAXKHO», «OCO00 BaXHO», «XOPOIIO
3alIOMHHATHY» W T.I. WM MOAYEPKHUBATh KpacHOW pyukoil. IlemecooOpazno pazpaboraTh
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COOCTBEHHYIO CUMBOJIMKY, COKpAIIeHHs CJIOB, YTO MO3BOJHUT CKOHIIEHTPUPOBATH BHUMaHHE Ha
BaXHBIX cBeleHusxX. [IpociaymuBaHue M 3amuch JIEKIUU MOYXHO IPOU3BOJUTH IPU IOMOILU
COBPEMEHHBIX YCTpOHCTB (IUKTO(POH, HOYTOYK, HETOYK M T.m.). PaboTas Haja KOHCIIEKTOM
JICKIIMiA, BCET/Ia CIIEAYEeT MCIOJIb30BATh HE TOJBKO Y4eOHUK, HO U Ty JHTEparypy, KOTOPYIO
JIOTIOJIHUTEIIBHO ~ PEKOMEHJOBal  JIGKTOp, B TOM  YHCIE [EPUOAUYECKUE  W3JIaHUS
COOTBETCTBYIOLIEH HampaBieHHOCTH. [lo pe3ynabraram paboTel C  KOHCHEKTOM  JIEKIIMU
cienyer  0003HAYUTh  BOIMPOCH,  TEPMUHBI, MaTepuay, KOTOPBIA BBI3BIBAET TPYIHOCTH,
IIOMETUTH U NONBITaThCS HAUTHU OTBET B PEKOMEHJyeMol sureparype. Eciu caMocTosTenbHO
HE ynaaercs paszoOparbcsi B MaTepuaine, HeoOxoaumo chopmynupoBaTh BONPOC M 33/4aTh
IPENoJIaBaTeNl0 Ha KOHCYJIbTAlMM, Ha MPAKTUYECKOM 3aHSATHH, HAa OOIIEHUH B KOHTAKTHBIC
yachl. JIeKUMOHHBIA MaTepuan sBIseTCS 0a30BbIM, C KOTOPOrO HEOOXOAMMO Hadyarb
OCBOECHHUE COOTBETCTBYIOILETO Pa3/eiia UiIU TEMBI.

[1naH NOATrOTOBKY K JIEKLIMH:
* O3HAKOMMTBCS C TEMOU JIEKIINU
* 03HAKOMMTHCS C IPEIJI0KEHHBIMHU BOIIPOCAMU
* U3YyYWUTh COOTBETCTBYIOIIMHA MaTepuan
* O03HAKOMMTLCS C JIUTEPATYypOM IO TEME

MeTtoauyeckue peKOMeHAAlMH 110 NOATOTOBKe K JIa0opaTOpHbIM padoTam:

B nporecce moarotoBku k adopaTopHoOil paboTe HEOOXOAMMO 03HAKOMUTKCS € paboyeit
OpOTPaMMOM JTHUCHUIUIMHBI, TEMaMU M IUTaHAMH JIAOOPAaTOPHBIX 3aHATHH, yHenss ocoboe
BHMMaHUE LEISIM U 337a4yaM, CTPYKTYpPE M COACPNKAHUIO JAUCHUIUIMHBI, MPOBECTH aHAIU3
OCHOBHOHM y4eOHOI JHTEpaTypsl, MOCe 4ero paboTarh ¢ peKOMEHIOBAHHOW JIOTOIHUTEIHLHOM
autepatypoil. [Ipu yCTHOM BBICTYIJIEHUH 11O KOHTPOJILHBIM BOIIPOCaM J1aOOPATOPHOIO 3aHATHUS
HY)KHO M3J1araTh (HE YNTaTh) MaTepHall BBICTYIUIEHHUACBO0OAHO. Heo6X0aMMO KOHIIEHTpUPOBATh
CBOC BHMMAaHHME Ha TOM, YTO BBICTYIUJICHHE OOpaIleHO K ayJUTOpUH, a HE K MPEnoJaBaTelto,
T.K. 3TO 3HaYUMBIHA acleKT NpoecCHOHAIbHBIX KoMieTeHIi. [1lo okoHyaHnuu nabopaTopHOTro
3aHATHUSL CJIEAYEeT TIOBTOPUTH BBIBOJBI, CKOHCTPYHPOBAHHBIE B XOJE YCTHOIO OIpOCa,
IIPOCIIEUB JIOTUKY UX MOCTPOEHUs, OTMETUB IOJIOKEHUS, JeXKallue B UX OCHOBE. i1 3TOro B
TEYEHHE OIlpoca JPYIMX ydalluxcs cleqyeT JelaTh IOMeTKH. bonee Toro, B ciydae
HETOYHOCTEH W (WJIM) HETIOHMMAaHMs KaKoro-iIn0o BOMpOca MPOUIEHHOTO MaTepuaia CleayeT
00paTUThCS K TMPENoAaBaTeN0 A MOJy4YeHHs HEOOXOJUMON KOHCYNbTAllMM M Pa3bICHEHMS
BO3HMKIIEH CUTYaILlUH.

Cxema noJAroTOBKH K Ja00paTOpHBIM paboTam:
03HAKOMUTBCS ¢ TEMOMH, LIENbIO U 3a7iauaMu padoThl;
paccMOTpPETh MPEAIOKEHHBIE BOIIPOCHI,
M3YYUTH JIEKIIMOHHBIN MaTepuall, OCHOBHYIO U JTOTIOJIHUTEIbHYIO JIUTEPATYpPY;
03HAKOMUTHCS C TaOOPATOPHBIMU 3aJJaHUSIMHU U XOJIOM UX BBIITOJHEHHUS;
03HAKOMUTHCS C 000PYJOBAaHUEM 3aHSTHS;
BBITMIOJIHUTH 33JaHUSI B COOTBETCTBUU C XOJI0M pabOThI;
MUCBbMEHHO 0(OPMUTH BBIIIOJIHEHHYIO paboTy;
MOJIBECTU UTOT U CJIeNaTh CTPYKTYPUPOBAHHbBIE BBIBOIBI.
MeToanyeckue peKOMEHIAUMH 110 MOAT0TOBKE MPe3eHTALMIA:
*  3HAKOMMTBCS C TEMOM, LIEJIBIO U 3a/la4aMHU
*  COCTaBMTb IIaH MPE3EHTALMU COIVIACHO OCBOCHHOMY TEOPETUYECKOMY MaTepUaLy
*  IIPOM3BECTH MOMCK B JICKIIMOHHOM MaTepuaje, OCHOBHOW U JIOMOJHUTEIBHOM JINTEpaType
(akTHuecKoro maTepuaia 1o TeMe
*  IIPOW3BECTU NOMCK MIUIFOCTPATUBHOTO MaTepHalia B CETU "MHTEPHET"
*  COCTaBHUTb MPE3EHTALMIO IIPU TOMOILIM crienuainzupoBadHoro 110
*  COCTaBUTh JOKJAJ [0 WILIFOCTPATUBHOMY MaTepHally IPE3eHTalNN
*  OTPENETUPOBATH IIPEIECHTALMIO NTEPEA caauei
MeToan4yeckue peKOMEHAAUMH 110 MOAT0TOBKE K KOJUIOKBHUYMY:
*  O3HAKOMHUTBCS C TEMOM M BOIIPOCAMU KOJJIOKBHyMa



*  HU3YYUTh JIEKIIMOHHBIA MaTepual

*  U3YYUTh OCHOBHYIO JIUTEPATYpy MO TEME

*  HU3YYUTh JONOJHUTEIBHYIO JINTEPATYPY O TEME

*  HaAmUcaTh OTBET Ha MPEJJI0KEHHBIN BOIIPOC

*  00beM MUCBMEHHOTr0 OTBeTa OT 3 70 4 cTpaHMuIl, BpeMsl BIIOJIHEHUS 10 90 MUHYT

MeToanuyeckne peKOMEHIAIUM 10 MOATOTOBKE K 3a4€Ty:

3ayer — 3TO MPOBEPOYHOE HCTIBITAHUE 110 Y4eOHOMY MpPEAMETY, CBOCOOPa3HbI UTOTOBBIN
pyOeX W3ydeHUs JUCIHUIUIMHBI, IMTO3BOJISIOMIMNA JIydllle OMNpEACIUTh YPOBEHb 3HAHHM,
MOJTy4YeHHBIH oOydJarommMucs. Jlis ycrmemrHod caayu 3adera CTYISHTHl JODKHBI TOMHUTH
clenyoIee:

— K OCHOBHBIM ITOHATHSIM ¥ KaTETOPHSIM HY>KHO 3HATh ONPEICTICHUS, KOTOPbIE HEOOXO0IUMO
MMOHUMATh U YMETh MOSICHSTH;

— IPH MOATOTOBKE K 3a4eTy TPeOyeTCsi MOMUMO JICKITMOHHOTO MaTepuaa, IPOYUTaTh eIle
HECKOJIbKO YUYEOHHMKOB MO JTUCIHIUIMHE, TOMOJHUTEIbHBIE HCTOYHHMKH, MPEIJIOKEHHBIC IS
W3YYCHHS B CITUCKE JTUTEPATYPHI;

— CEeMHUHAPCKUE 3aHATUS CIIOCOOCTBYIOT MOJIY4YEHHIO 0oJiee BHICOKOTO YPOBHSI 3HAHUU W,
KaK CJICJICTBHE, IMOJTYyUYCHUE 3aUeTa;

— FOTOBUTHCS K 3a4E€Ty HYKHO HAUMHATH C MIEPBOI1 JIEKIIUU U CEMUHAPA, a HE BEIOUPATh TakK
HA3bIBACMBI «IITYPMOBOW METOI», TPU KOTOPOM MaTepual 3aKperuisieTcss B MaMsATH 3a
HECKOJIbKO TOCIIEAHMX YacoB M JHEHW mepen 3adeToM. [Ipu oOlleHMBaHWW 3HAHUM CTYAEHTOB
MperoaaBaTellb PyKOBOJICTBYETCS, MMPEXKIE BCETO, CICAYIOMUMU KPUTCPUSIMHU:

— IPaBUJIBHOCTHh OTBETOB Ha BOIIPOCHI;

— MOJIHOTA U JIJAKOHUYHOCTH OTBETA;

— CIMIOCOOHOCTh MPABUIIBHO KBATHU(PHUITUPOBATH (DAKTHI U OOCTOSATEIBCTBA, AHAJTU3UPOBATH
CTAaTHCTHYECKHUE JaHHEIE;

— OPUEHTHPOBAHKE B TUTEPATYPE;

— 3HAHUE OCHOBHBIX NMPOOJIeM yueOHOM TUCIUIIINHEI,

— MOHMMaHUe 3HAYMMOCTH Y4eOHOM TUCIUTUINHBI B CUCTEME;

— JIOTHKA W apTyMEHTHPOBAHHOCTH U3JI0KCHHUS;

— KyJbTypa oTBeTa. Takum o0Opa3oMm, Mpu MPOBEACHUU 3a4eTa MPEnoaBaTeNb yeusieT
BHHUMaHHUE HE TOJIBKO COJICPIKaHUIO0 OTBETA, HO B (POpPME ero U3JI0KEHHSI.

[Ipn moaroroBke K 3adeTy HEOOXOAMMO OpPHUEHTHUPOBATHCS HAa KOHCHEKTHI JIEKIIMA,
pabo9yro MporpaMMy JUCIUTIINHBI, HOPMATHBHYIO, YUEOHYIO U PEKOMEHIyEMYIO JIUTEPATYPYy.

OcHOBHOE B IOJITOTOBKE K CAaue 3a4eTa - 5T0 IOBTOPEHHE BCEro MaTepuaia JUCIUILTUHBL,
0 KOTOPOMY HEOOXOIMMO C/IaBaTh 3a4eT. [Ipu moAroToBKe K cAade BeCh 00beM paboThl HYKHO
pacmpeensTh paBHOMEPHO IO JHSIM, OTBEJACHHBIM JJIs MOATOTOBKH, KOHTPOJIUPOBATH KaXKIbIi
JICHb BBITIOJTHCHHE HAMEUEHHOW paboThl. B mepro MoAroTOBKH CTYJCHT BHOBBH OOpamiacTcs K
yKe u3ydeHHOMY (MpoiJeHHOMY) ydeOHOMYy Marepuany. [loaroroBka BKIO4YaeT B ceds 1Ba
JTama: CaMOCTOsITeNIbHAs paboTa B TEUCHHWE CEMeCTpa; HEIOCPEICTBEHHAs MOJTOTOBKA B JIHH,
MPEIIeCTBYIONIME 3a4eTy M0 TeMaM Kypca. 3aueT MPOBOAUTCS MO BOMPOCAM, OXBATHIBAIOIIUM
BECh MPOWJICHHBIA MaTepuay JHUCHUIUIMHBI, BKIIOYas BOIIPOCHI, OTBEJICHHBIC  JUISA
CaMOCTOSITENILHOTO W3y4eHus. J[lns ycrmemrHoW coadu ykasaHHbIE B pabodeil mporpamme
dbopMupyeMble KOMIIETCHIIMM B  pe3yJbTaTe OCBOCHHUS JUCIUIUIMHBI  JOJDKHBI  OBITh
MPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4ETY HEOOXOIUMO HAYMHATH C TIEPBOM JIEKIIUHU U TIEPBOTO
ceMuHapa. B 0CBOCHHUH TUCIATIIMHBI HHBATUIAMHE U JIUIIAMH C OTPaHUTICHHBIMU BO3MOXXHOCTSIMHU
3I0pOBbsl OONBINIOE 3HAYCHHE WMEET WHIWBHyallbHAas ydeOHas pabora (KOHCYIbTAlUU) —
JIOTIOTHUTETFHOE Pa3bsICHEHHE yIeOHOT0 MaTepHara.

NunuBuayanpHble KOHCYJIBTAIIMM 10 TPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CIOCOOCTBYIOIIMM WHIWBHIYATU3alUA OOYUYEHUS M YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM W OOy4arolMMCS WHBAIMIOM WJIH JIMIIOM C OTPaHUYEHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI.



7. MaTrepuaibHO-TEXHHYECKOe o0ecnevyeHne no JUCHUIInHe (MOAYJI10)

HaumeHoBaHue crienmagabHbIX
TMOMeEILeHU I

OCHaIIIeHHOCTI) CHeluaabHBIX MTOMEIICHUN

HepequL JIMOCH3UOHHOI'O
MMporpaMMHOTO obecreueHus

VYueOHble ayAUTOPHUHU ULt
MIPOBEACHUS 3aHATUH JEKIIMOHHOTO
TUIA.

Meobenb: yueOHas MeOeb.

TexHuueckue cpeacTBa 00yUCHHS:

9KpaH, TOPOCKTOP ayIMOCHUCTEMA,
KOMIBIOTEP/HOYTOYK,  COOTBETCTBYHOLINM
nporpaMMHbIM obecrieuenueM (I10).

Microsoft Windows
Microsoft Office

YueOHbIe ayIUTOPUU s | MeOenb: yueOHas MeOeb. Microsoft Windows
MIPOBECHUS IPYIIIOBBIX u | TexHudyeckue cpeacTsa 00yUeHUS: Microsoft Office
WHIMBUIYAIBHBIX ~ KOHCYNbTAUUi, | SKpaH, HPOSKTOP ayIMOCHCTEMa,
TEKYILEero KOHTPOJIS U | KOMOBIOTEP/HOYTOYK,  COOTBETCTBYIOLINM
MIPOMEKYTOYHOH aTTeCTaIHH. nporpaMMHBIM obecniedeHreM (I10).
VueGHble ayAUTOPUH st | MeGens: yueGHas MeGenb Microsoft Windows
MPOBECHUS naboparopubix | TexHUYeCKHe cpeacTBa 00yUCHUS: Microsoft Office
3aHaThil. Ayouropus 412, 414, 419. | skpan, TIPOEKTOP ayauocucTema,

KOMIBIOTEP/HOYTOYK,  COOTBETCTBYIOIIUM

nporpaMMHbIM obecnieuenueM (I10).

HJ’IH CaMOCTOSITEIbHOH pa6OTBI O6y‘laIOH_[I/IXC$I npeayCMOTPCHBI IIOMCIICHU A,

YKOMILJIEKTOBAHHBIC CIEIMATN3UPOBAHHON MEOEbl0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM ¢
BO3MOXXHOCTBIO MOJKIIOUEeHUS K ceTu «HTepHeT» U o0ecredyeHrueM JI0CTyNa B AJIEKTPOHHYIO
UH(OPMALMOHHO-00pa30BATENBHYIO CPETY YHUBEPCUTETA.

HaunmeHoBanue noMemieHui Jajis
CaMOCTOSATENIFHON pabOTHI
obydJaromuxcs

OcCHaIIeHHOCTh TIOMEIEeHUH 115
CaMOCTOSATENbHOM PabOThI 00yYarOIIUXCs

IIepeuens
JIMIIEH3HOHHOTO
IIPOrpaMMHOIO
obecreyeHus

ITomereHue 11 caMOCTOATEIIbHOU
paboTel oOy4aromuxcs (YMTaIbHBII
3an HayuHoii OMOIHOTEKN)

MebGenb: yuyeOHast meOenb

KoMmiekT crnennain3upoBaHHOW MeOenu:
KOMITBIOTEPHBIE CTOJIbI

OO6opynoBaHne: KOMIBIOTEpHas TEXHHKA C
MOAKIIIOYEHHEM K HH()OPMAIMOHHO-
KOMMYHHUKallMOHHOI cetn «VMHTEepHEeT» U
JIOCTYTIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-
o0pa3oBaTenbHYI0 cpeay 00pa3oBaTesIbHOM
opraHusaluy, BeO-KaMepsl,
KOMMYHHUKAITUOHHOE obopynoBaHue,
obecrieunBaroliee JOCTYll K CETH HHTEPHET
(poBoHOE coenMHEHHE U OECIpOBOJHOE
coemunenne no texuonaorun Wi-Fi)

Microsoft Windows
Microsoft Office

ITomereHue 11 caMOCTOATEIbHOU
paboTs oOyvaronixcs (ayn.437a)

Mebens: yueOHast MeOeb

O0opyoBaHue: KOMIBIOTEPHAs TEXHHKA C
MOKIIIOYEHHEM K HHPOPMAIMOHHO-
KOMMYHHUKallMOHHOI cetn «MHTEepHET» U
JIOCTYIIOM B 3JIEKTPOHHYIO MH(pOPMAIIMOHHO-
o0pa3oBaTenbHYI0 Ccpeay 00pa3oBaTesIbHOM
OpraHM3al|y, KOMMYHHUKaIIHOHHOE
obopynoBanue, obecreunBaroIiee JAOCTYN K
CeTH WHTepHeT (IPOBOJHOE COCAMHEHHE U
OecrpoBOHOE COCJMHEHHE 10 TEXHOJIOTHH
Wi-Fi), MynpTuMennitHbIi TeJIedKpan

Microsoft Windows
Microsoft Office




