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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUS TUCHUILIHHDI

[enpro ocBOCHUS AUCHUIUTMHBI «MHUKPOOHOJIOTHS C OCHOBAMHU BUPYCOJIOTHH M OMOTEXHO-
JIOTUWY SBIISIETCS (OPMUPOBAHUE Y CTYIEHTOB 00IIenpodeccnOHATBHBIX KOMIIETCHIIHA B TPOU3-
BOJICTBEHHOH, y4eOHOM M MCCIIeIOBATEIBCKON AEATEILHOCTH, a TAKXKe (DOPMUPOBAHKE Y CTY/ICH-
TOB-OMOJIOTOB TITyOOKHX 0a30BBIX TEOPETHUSCKUX U MPAKTUYECKUX 3HAHUN B 00JIACTH MUKPOOHO-
JIOTHH, C DJIEMEHTaMH BUPYCOJIOTHH U OMOTEXHOJIOTHH, C TOUYKH 3PCHUSI COBPEMEHHBIX MTPEICTAB-
JICHUH O pa3HOOOpa3UM MUPA MUKPOOPTAHU3MOB KaK 4acTH OMOChEphl U UX POJIH B €€ yCTONYIHU-
BOM pa3BUTHH. MUKPOOHOJIOTHS - OIHA U3 HAauOOJIee aKTUBHO Pa3BUBAIOIINXCS 00acTeit O1oJo-
TrHYECKON Hayku. MUKpOOHas KIIETKA - UACabHBIA O0BEKT JUIsl U3y4EeHUSI MOJIEKYISIPHO-TEHETH -
YECKHX MPOIECCOB B OMOJIOTHH. MUKpPOOHOJIOTHS TPEACTABIIIET COO0M HE TOJIBKO TEOPETUUECKUMA
WHTEPEC M0 U3YYCHUIO OMOJIOTHYECKHUX MPOIIECCOB, MPOTEKAIONINX B MUKPOOHOM KJIETKE, HO U B
MIPOU3BOACTBEHHOM ESTEIBLHOCTH YEJI0BEKA, TOCKOJIBKY MUKPOOPTAHU3MbBI M IPOIYKTHI UX YKU3-
HEJESATEIbHOCTH IIUPOKO MCIONB3YIOTCSA B PA3IUYHBIX 00JACTIX MPOMBIIUIEHHOCTH, CEIHCKOTO
X035MCTBa U MeTUIUMHBL. V3ydeHne B paMKax JUCIHHUILIMHBI OCHOB BUPYCOJIOTHH U OMOTEXHOJIO-
TUU CYIIECTBEHHO PACHIUPSIET TOPU30HT 3HAHHM, a TaKKEe MPUMEHUMOCTh OCBAaMBAEMbBIX KOMIIE-
TEHIIUN.

1.2 3apauu AUCHUNJIMHBI

OcHOBHbIE 33/1a4U TUCHUIUIUHEL. cPOPMHUPOBATH Y CTYIEHTOB: CIIOCOOHOCTH MPUMEHSATH
Ha MPOM3BOJICTBE COBPEMEHHBIC METOABI OOPAOOTKH, aHAIM3a W CHHTE3a IOJICBOH, IMPOU3BOJI-
CTBEHHOM U TabopaTopHON Ouosornyeckoil HHPpOpPMAaINH, TNIAHUPOBATH U MIPOBOIUTH MEPOIPHU-
ATHSL 110 JTAOOPATOPHBIM HUCCIEAOBAHUSAM, OLICHKE COCTOSHUS, OXpaHe MPUPOIHOU Cpebl U BOC-
CTaHOBIICHUIO OMOPECYPCOB; PACCMOTPETh TEOPETUUECKUE U MTPAKTUIECKIE OCHOBBI OMOTEXHOJIIO-
TUU U KYJIbTUBUPOBAHUS MHKPOOPTAHU3MOB C IEJIBIO JTaJbHEHIIETO MOTYYSHUSI U IPUMEHEHUS
OuornpenapaToB Ha X OCHOBE, CHOPMUPOBATH Y 00YUAIOIINXCS MPEICTABICHUS] O BO3MOXKHOCTHU
WCIIOJIH30BaHUS OMOTEXHOJOTUYECKUX METOJOB B MPOMBIIUICHHOCTH, MEUIIUHE, CETHCKOM XO-
3siictBe. ChopmupoBaTh yMEHNE MPUMEHSTH 3HAaHHE OMOJIOTHYECKOT0 pa3HOOOpa3us MUKPOMHUPaA
¥ HCTIOJB30BaTh METOJbI HAOIOEHUs, UIeHTU(PUKAIINY, KIacCU(UKAIIUN, BOCITPOU3BOACTBA U
KYJIbTUBHPOBAHUS JKUBBIX 00BEKTOB — OaKTepUil, MUKPOCKOITMYECKUX TPUOOB U BUPYCOB JJIS pe-
mIeHUs TPOPECCUOHATIBHBIX 3a]a4. 3HAHUE B3aUMOCBS3EH MHUKPOOPTaHHW3MOB M OKpPYXKarolen
Cpe.bl TO3BOJIUT MPUMEHSTh MPUHIHUIIBI CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHU3alli, HCIIOJIb30-
BaTh (PU3MOJIOTHYECKUE, IIUTOJIOTHYECKHE, OMOXUMHUUYECKHE, ONO(DU3NIECKHe METOAbl aHaIu3a
JUTSI OIICHKHU U KOPPEKIIMU COCTOSIHUS JAHHBIX )KUBBIX 00bEKTOB U MOHUTOPHHTA CPEbl X OOUTa-
Hud. M3ydenne auctuminHbl «MUKPOOHOJIOTHSI ¢ OCHOBAMHU BUPYCOJOTUU M OMOTEXHOJIOTHH
o0OecreynT MOHMMAaHKE MIPUHIIUIIOB, a TAK)KE KOHKPETHBIX 0a30BBIX METOAOB MPUMEHEHHS B IIPO-
(dbeccroHaTBHOM 1eATeTbHOCTH COBPEMEHHBIX MPEACTABICHHUI 00 OCHOBaX OMOTEXHOJIOTUYECKUX
¥ OMOMEIMIIMHCKUX TPOM3BOACTB, TEHHON HH)KEHEPHUH, HAHOOMOTEXHOJIOTHH, MOJIEKYISPHOTO
MOJICIIUPOBAHUS, UCTIONB3Ys METO/IBI cOOpa, 00pabOTKH, CHCTEMATHU3AIUN U TIPEICTABICHUS T10-
7eBoil U JabopaTtopHOil MHPOpPMAIINH, TPUMEHSISI HABBIKK paObOThI ¢ COBPEMEHHBIM 000pYI0Ba-
HUEM, aHAJTM3UPOBATH TTOJIYYCHHBIC PE3YIbTaThI.

1.3 MecTo AucuumiInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

HucuummuHa « MUKpOOHOIOTHS C OCHOBAaMH BUPYCOJIOTHH U OMOTEXHOJIOTHHY OTHOCHTCS
K 00s13arenbHOM yacT brioka 1 «/luctumimast (MoayH)» yaeOHOTO TIaHa.

Kypc «Mukpobuonorusi ¢ 0CHOBaMU BUPYCOJIOTUU U OMOTEXHOJIOTUMY BasKEH ISl CTY ICH-
TOB-OMOJIOTOB, SIBJSIETCS OAHOM M3 0a30BBIX YUYEOHBIX AUCIHUILIMH MPO(PECCHOHATBHOTO IHKIIA
MOAroTOBKU OakanaBpoB mo HampasieHuto 06.03.01 buonorus. J{ns ycBoeHHsS Kypca CTYACHTY
HE00XO0/IMMO OPHUEHTHPOBATHCS B BOMPOCAX OMOXMMHUH, MOJIEKYJIIPHON OMOJIOTHH, IIUTOJIOTHH,
XUMHUH U SKOJIOTHH. VIMETh HaBBIKH CAaMOCTOSITENILHOM pa0OThI C IUTEPATypPOU, BKIIIOYAs TIEPUO-
JTUYECKYI0 HAYYHYIO JINTEPATYpy MO OAKTEPUOIIOTHH, BUPYCOJOTHH U OMOTEXHOJIOTHH, a TaKXKe



HaBBIKU pabOThI C 3NIEKTPOHHBIMU CpeAcTBaMHU HHGopManuu. U3ydeHuio JUCIUILTUHBI Tpeiie-
CTBYIOT TaKue JUCIUIUIMHBL, Kak «MaTeMatukay, « XuMus», «3o0o0iorus», «boranukay, «bunoxu-
MUSI C OCHOBAMH MOJICKYJISIPHOU Ouoorumny, « Jkonorusy, «L{utomorus u rucronorus». Marepu-
aJIbl JUCIUILTUHBI UCIIONB3YIOTCSA CTYICHTaMH B HAy4HOU paboTe MpH MOJArOTOBKE BHIMTYCKHON
KBTM(DUKAIIMOHHOW PabOThl M BaXKHBI JUIsI OCYIIECTBIICHUS MTPAKTUYECKON JeATeIhbHOCTH Oaka-
naBpa OMOJIOTHUH.

1.4 IlepeyeHpb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUsI MO0 JUCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX C IVIAHUPYEMbIMH pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbLHON POrpPaMMBbl

N3ydyenne naHHOW ydeOHOW NUCHUIUIMHBI HampaBlieHO Ha (OpMUPOBAHHE y O0ydaro-
HIUXCS CIIETYIONTMXKOMIIETEHIIN

Kon u HanmeHoBaHMe HHIUKAaTOpa™ Pe3ynbrarel 00y4eHus N0 AUCLUIIIIMHE

OIIK-1 CnocobeH mpUMEeHATh 3HaHHWE OMOJIOTHYECKOT0 pa3HO00pa3us U UCIOIb30BaTh METO/IbI
HaO0JII0 IeHU s, UACHTH()UKAIINH, KJIacCH(DHUKAIINHN, BOCIIPOU3BOJICTBA U KYJIbTHBUPOBAHHMSI YKUBBIX
O00BEKTOB JIJIsl pelICHMS MPOQPECCHOHAIBHBIX 33189

NOIIK-1.1. 3HAET TEOPETUUYECKHE OCHOBBI OIIEHKH MUKPOOHOTO
OuopazHo00Opa3us, posib OMOpa3HOOOpa3us B IOJI-

1loHMMAET TEOPETHIECKHE OCHOBBI MHK- JIep>KaHUU KPYyrOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B

POOHOJIOTHHU, BUPYCOJIOTUH, OOTAaHHUKH,
300JI0THH, @ TAKIKE POJIb OMOJIOTHYECKOTO
pa3zHoo0pa3us Kak Beayero Gpakropa
YCTOWYMBOCTH JKUBBIX CHCTEM U OHO-
chepsl B LIETIOM.

ouocgepe, MECTO U POJIb MUKPOOPTaHU3MOB B OC-
HOBHBIX OMOT€OXMMUYECKUX ITUKIIAX

YMEET HCIOJIb30BaTh OIICHKY MHKPOOHOTO OHOpas3-
HOOOpa3usi B ONPEJCICHUH COCTOSTHUS OMOIICHO30B

BJIAJICCT HABBIKAMU J1A00PATOPHOM OLIEHKH MUKPOO-
HOTO OMOpa3HOO00pasus

NOIIK-1.2.

[Ipumensiet B mpodeccnoHanbHOM nes-
TEIBHOCTU METO/Ibl HAOJIIOICHUS, U]IEH-
TU(UKaK, KITaCCU(PUKALUHU, U KYIbTH-
BHUPOBaHMsI OMOJIOTUYECKUX OOBEKTOB B
MIPUPOIHBIX U JIaOOPATOPHBIX YCIOBUSX;

3HaeT TEOPETUYECKUE NMPUHIMIIBI METO/I0B HalJro-
JeHUS], UICHTU(PUKALUY, KiI1acCu(UKalUK, U KYyJb-
TUBUPOBaHMUS MHUKPOOHMOJIOTMYECKHX OOBEKTOB
(OakTepuii, MUKpPOCKOIIMYECKUX I'PUOOB, BUPYCOB)
B JIAOOPATOPHBIX U NPOMBIIIJICHHBIX YCIOBUSIX

YMEET OCYILECTBJIATh B JIAOOPAaTOPHOM MPAKTHUKE
METO/1bl HaOMI0/IeHUs], UIEHTU(PUKALIUU U KYJIbTH-
BUpOBaHMsI OaKTEpPHil B TJAOOPATOPHBIX YCIOBUSAX

BJaieeT 0a30BBIMH MHKPOOHOIOTHYECKUMU Jabo-
paTOPHBIMU HABBIKAMU

NOIIK-1.3.

AHanm3upyeT B3aMMOJICHCTBUE OPTaHU3-
MOB Pa3JIMYHBIX BUJIOB APYT C IPYroM U
CO cpefioil OONTaHUSI.

3HaeT OCHOBHBIE ITYTH B3aUMOAEUCTBUS MUKPOOHO-
JIOTHYECKHX 00BEKTOB APYT C JAPYTOM U CO CpPeloi
oOuTaHUsS

YMEET HCIIOJIb30BaTh MI/IKpO6I/IOHOFI/I‘IeCKI/Ie MeE-
TOJIbl OLIEHKH B3aMMOJECHCTBHUSI MUKPOOPTraHU3MOB
JPYT C IPYTOM U C IPUPOJAHOU Cpeaon

BJIQJICCT HABBIKAMH OILICHKU B3aMMOJICHCTBHS MHK-
POOPTraHU3MOB JPYT C APYIOM U CO Cperoi oOuTa-
HUS

NOIIK-1.4.

YdacTByeT B paboTax 1Mo MOHHTOPHUHTY,
OLIEHKE COCTOSIHHSI OKPYKAFOIIEH CpeIbl U
OXpaHe OMOPECYPCOB.

3HaeT OCHOBHBIE MyTH MHKPOOMOJIOTHYECKON
OLIGHKH COCTOSIHUSI OKPY KaIOIIeH cpeibl

yYMEET UCIOJIb30BaTh OAKTEPHOIOTUYECKHE METOIbI
JUIsl OLIEHKU COCTOSIHMSI IPUPOJTHOM CPEJIbl

BJIaJIeeT HaBbIKaMH pabOTHI Ha JJaOOpPaTOPHOM 000-
PYIOBaHUM JUIsl OLIEHKH COCTOSIHUSL MPUPOJHON
Cpelibl




Kon n nanmeHoBaHue nHIUKaTOpa™

Pe3ynbraThl 00ydeHust O JUCITUTIIIMHE

OIIK-2 CrnocoGeH NpUMEHSTh NPUHIMIBI CTPYKTYPHO-(YHKIMOHATIHHON OpraHM3aluu, UC-
[10JIb30BaTh (PU3HOJIOIMYECKHE, LIUTOJIOIMYECKUe, OMOXUMHUYECKHe, OModu3nUecKre MeTO.Ibl
aHaJM3a JUIs OLIEHKU ¥ KOPPEKIIUU COCTOSIHUSA KHUBBIX 00BEKTOB 1 MOHUTOPHHTA CPeJlbl UX 00u-

TaHUA

NOIIK-2.1.

[TonumaeT mpuHIUIBI PaOOTHI OCHOBHBIX
CHCTEM JKU3HE0OeCIeueHHs: U TOMeocTa-
TUYECKOH perysiuu )KU3HEHHbIX (QyHK-
LUH y paCTEHUH U Y KUBOTHBIX, CLIOCOObI
BOCIPUSATHUSA, XPAHECHUS U IIepeJadu UH-
¢dbopmanuu, OpUEHTUPYETCSI B COBPEMEH-
HBIX METOJUYECKHUX NOIX0JaX, KOHIIETI-
UsX U nmpodseMax (hU3NOIOTHH, ITUTO-
JIOTHH, OMOXUMUH, OHOPH3UKH.

3HACT NPUHIUIIBL pa6OTBI OCHOBHBIX CUCTEM XKU3HC-
o0ecreueHNs] U TOMEOCTaTUIECKON PETYIISIIUY KH3-
HEHHBIX (YHKIMK y 6akTepuii: MOp(OIOTHIO, CTPO-
eHre, MeTabOoJIM3M NPOKAPHOTHYECKUX OHOIIorHYe-
CKUX 00BEKTOB, OCOOCHHOCTH OCHOBHBIX YHEPTeTH-
YEeCKUX IpoIieccoB (OpOXKEHUS, IbIXaHUS, XEMO- H
(dboTocunTe3) OakTepuUit

YMEET OPUEHTUPOBATHCS B COBPEMEHHBIX METOJIU-
YECKHUX IMOJX0JIaX, KOHIEHIUAX U mpodiieMax (u-
3WOJIOTHH, IATOJIOTUU U OMOXHUMHH MUKPOOPTaHU3-
MOB

BJIaJiceT HABBIKAMU OpTaHHU3alUH JIAOOPATOPHOTO
UCCIIEI0BaHMS

NOIIK-2.2.

BrIsSBISIeT ¥ KPUTHYECKU aHATTU3UPYET
B3aMMOCBSI3b (PH3UOJIOTHYECKOTO COCTOS-
HUs 00BeKTa ¢ (paKkTOpaMu OKpYKaroleit
Cpelbl.

3HACT MPUHIMUIIBI OICHKHN B3aUMOCBA3U (1)I/I3I/IOJIOFI/I-
YECKOTO0 COCTOSIHUSI MUKPOOPTaHU3MOB € (PaKTo-
paMH OKPY>KarOLIEn CpeJibl

YMEET KPUTHYECKH aHAIM3HPOBATH IOJIyYCHHBIC B
nporecce J1abOpaTOpHON JIESATEIBHOCTH PE3YIib-
TaThl

BJIaJICET HAaBbIKAMU MPOBEPKU U OIIEHKU pe3yibTa-
TOB JIaDOPAaTOPHOI'O HCCIEN0BaHUs B 001acTH
OLICHKH B3aUMOCBSI3U COCTOSIHUS MHKPOOpPTaHU3-
MOB ¢ (JaKTOpaMHu BHEIIHEH cpe/ibl

HOIIK-2.3.

[IpuMeHseT sKCiepuMeHTaIbHBIE ME-
TOJBI IJI1 OLIEHKU COCTOSIHHS JKUBBIX
00BEKTOB.

3HAeT MOCTAaHOBKH SKCIIEPUMEHTA ISl MUKPOOHOJI0-
TUYECKOM OLICHKH COCTOSIHUSI PUPOJAHOM CpeJIbl

yMEeT HCHOJIb30BaTh MMKPOOMOJIOTHUECKUE Me-
TOJbI JJI1 MUKPOOMOJOTHYECKON OLEHKU COCTOS-
HUS IPUPOJHON CpEJIb

BJIaJICET HaBbIKaMU pabOThl Ha COBPEMEHHOM 000-
PYAOBAaHUM JJIsi OLIEHKM COCTOSHUS IPHUPOTHOMN
cpeabl

OIIK-5 Cnoco0OeH npuMeHsATh B Po(hecCHOHAIbHON AEATeIbHOCTH COBPEMEHHBIE

npea-

CTaBJICHHS 00 OCHOBAX OMOTEXHOJIOTHYECKUX U 6I/IOMGHI/IHI/IHCKI/IX IMPONU3BOACTB, TeHHOM HHXKe-
HCpHUH, HaHO6I/IOTCXHOHOFI/II/I, MOJICKYJIAPHOTO MOACIIMPOBAHU A

NOIIK-5.1.

[ToHnMaeT mpUHIUITBI COBPEMEHHON
OMOTEXHOJIOTUH, IPUEMbI T€HETUYECKOI
WH)XEHEPUHU, OCHOBbI HAHOOMOTEXHOJIO-
THH, MOJIEKYJISIPHOTO MOJIETMPOBAHUS.

3HaeT MUKpPOOHOJIOTMYECKHE OCHOBBI pPabOThHI CO-
BPEMCHHBIX OHMOTEXHOJIOTHYECKUX IIPONU3BOJICTB,
HCIIOJIb30BAHHUEC TPUMCHCHU S 6aKTepI/II71 B Ka4YECTBEC
OMOJIOTUYECKOTO areHTa, OCHOBBI T€HETHYECKUX
TpaHchopManuii GakTepuil 1 BUPYCOB, YIbTPAMUK-
POCKOIIMYECKOE CTPOEHNE MUKPOOHOM KIIETKU U BU-
PYCHOH 4YacTHIIBI B KOHTEKCTE HaHOOMOTEXHOIO-
TMH, MOJIEKYJISIPHbIE OCHOBBI CTPOCHUS U (PYHKIUH
OaKTepHaIbHBIX CUCTEM MEXaHU3MOB Ul UX MOJIe-
JUPOBAHUSA




Kon n nanmeHoBaHue nHIUKaTOpa™

Pe3ynbraThl 00ydeHust O JUCITUTIIIMHE

YMEET HCII0JIb30BaTh COBPEMEHHbBIE IIPEACTABICHHUS
MeXaHU3MaX HaCJIEJICTBEHHOCTH M W3MEHYHMBOCTHU
OakTepuii B ydeOHOU M HAyYHO-UCCIIEI0BATEIbCKON
NesITeIbHOCTH, TMPUMEHITh 3HAHUS O MHKpOOpra-
HU3MaX Kak LEHTPAJIbHOM areHTe COBPEMEHHBIX
OMOTEXHOJIOT U

BJIAJICET HABbIKAMU NPAKTUYECKON HMHTEPIpPETALMH
TEOPETUYECKUX 3HAHUM B 00JACTH COBPEMEHHOI
OMOTEXHOJIOTHH, TTPHUEMOB T€HETUYCCKOW WHKCHE-
pYH, OCHOBBI HAHOOMOTEXHOJIOTUH, MOJICKYJIIPHOTO
MOJICJIMPOBAHUS, & TAK)K€ OCHOBHBIM MOHSITHITHBIM
anmapaToM MHKPOOHOJIOTHH, CIIOCOOHOCTBIO HC-
M0JIb30BATh €r0 Ha MPAKTUKE

NOIIK-5.2.

O1eHUBAET U MTPOTHO3UPYET MEPCIICK-
TUBHOCTH OOBEKTOB CBOEH Mpodeccro-
HAJILHOHN IESITEbHOCTH 151 OMOTEXHOJIO-
TMYECKUX TPOU3BOJICTB.

3HaeT MPUHLMUIIBI IPOTHO3UPOBAHUS U OLIEHKH OHO-
TE€XHOJOTMYECKON MNEePCIEKTUBHOCTU MHUKPOOHBIX
IITaMMOB JUIsI HCII0JIb30BaHMsI B COBPEMEHHBIX OHO-
TEXHOJIOTMYECKUX NTPOU3BOJCTBAX

YMECT B na60paT0prlx YCIOBUAX OUCHHUTH CBOM-
CTBa 6aKTepI/IaJH)HOFO mTaMMa B 4aCTH OLICHKH TCX-
HOJIOTHYHOCTH

BJIaACCT HAaBbIKAMH IMPOBCPKU U OLUCHKH OHOTEXHO-
JIOTUYECKOU MNECPCICKTHUBHOCTHU JISA UCITIOJIb30BAHUA
B COBPCMCHHBIX OMOTEXHOJIOTHUECKHX IMPpOn3BOA-
CTBax J'Ia60paTOpHLIMI/I MCTOdaMU

NOIIK-5.3.

JleMOHCTpHpYET BlIaZIcHE TIPUEMaMu
orpeJiesieHus1 OnooruuecKoi 6esormnac-
HOCTH TIPOTYKIIMA OMOTEXHOIOTHYECKIX
1 OMOMETUIIMHCKUX MTPOU3BO/ICTB.

3HAET OCHOBHBIE IPUHIIUIIBI 0M00€3011aCHOCTH MPO-
U3BOJICTB, CBSI3aHHBIX C MUCIOJIb30BaHUEM OHOJIOTH-
4EeCKOI'0 areHTa

yMEEeT CTEpUJIbHO OCYILECTBIIATH 0a3oBBIE oOIepa-
LUU C MUKPOOMOJIOTUYECKUMH areHTamMu (OaKTepu-
JIbHBIMU KYJIBTYpaMH) C y4eToM TpeOoBaHuil 61o-
0e30acHOCTH

BJIQJICET HAJUICKAIUMH HaBBIKAMHU JT1A00OPATOPHOM
MHUKPOOHOJIOTHYecKoil paboThl ¢ peanu3aiueil Oa-
30BOT'0 MPUHIIUIA OM0OE30MacHOCTH

OIIK-8 CnocobeH nprUMEeHsATh Ha MTPOM3BOJICTBE COBPEMEHHBIE METO/IbI 00pabOTKH, aHATN3a U
CHHTE3a I0JIEBOM, MPOU3BOJICTBEHHON U 1abOpaTopHOi Onosiornyecko nHpopMaluu, niaHu-
pOBaTh U MPOBOIUTH MEPONPUATHS IO JIAOOPATOPHBIM HCCIEIOBAaHUAM, OLIEHKE COCTOSHUS,
OXpaHe NPUPOIHON CPebl M BOCCTAHOBIECHHIO OMOPECYPCOB.

HOIIK-8.1. JleMoHCTpUpYET BIaJcHUE
OCHOBHBIMH THUITAMH 3KCHEAUIIMOHHOTO U
1abopaTopHOro 000pyI0BaHUS.

3HAET MPUHIUIBI pa0OTH OCHOBHOTO MUKPOOHOIIO-
THYECKOTO 000PYTOBAHUS

yYMEET co37aBaTh IJIaH MCCIIEI0BAaHUN U pacrpese-
JSATh 3a/1a4¥, B 3aBUCHUMOCTH OT IUIAHUPYEMOTO K
MOJTyYEeHHUIO BHJ1a 1a00paTOPHOI MUKpOOHOIOTHYe-
CKOI MHpOpMaLu

BIIaJIeeT HaBBIKAMHM OPTaHMU3AIHMH J1A00PATOPHOTO
WCCTIEAOBAHUS JIsl OTICHKU COCTOSTHUS i BO3MOXKHO-
CTH BOCCTaHOBIIEHUSI OMOPECYPCOB




Kon n nanmeHoBaHue nHIUKaTOpa™

Pe3ynbraThl 00ydeHust O JUCITUTIIIMHE

NOIIK-8.2. I[TonnMaeT 0COOEHHOCTH BBI-
OpaHHOTO 00BEKTa MpodeccnoHaTEHON
JeSITeIbHOCTH, YCIIOBUS €0 COJICPIKAHHS
M paboTHI C HUM C YUETOM TpeOOBaHUM
OMOATHUKHU.

3HAET aCTMEeKThl MPUMEHEHUS OMOITHUKH MO OTHOIIIE-
HUIO K OOBEKTaM MHKPOOHOJIOTHH — OaKTEpHsM,
MHUKPOCKOTIMYECKUM TprbaM U BHUpycaM, a TaKKe
MHUKPOOHOJIOTHYECKUM TIpoIieccaM U OMOTEXHOJIO-
TUSIM, UCTIONB3YIOMIMM KJIETKU >KUBOTHBIX U YElO-
BEKa

yMEET OMNPEACNIATh ONTUMAIbHBIA PEKUM YOUBKU
0TpabOTaHHOTO MUKPOOUOJIOTHYECKOTO MaTepralia

BJIaJIceT HABBIKAMH Yy4YeTa TpeOOBaHWN OMOITHKH
IIp1 paboTe C MUKPOOpPraHU3MaMu

NOIIK-8.3. AHanu3upyeT U KpUTHIECKU
OLICHMBAET Pa3BUTHE HAYYHBIX HJICH, HA
OCHOBE MMEIOIIIUXCS PECYPCOB COCTaB-
JISIET TUIaH PEICHHsI TOCTaBICHHOM 3a-
Ja4yd, BBIOMPAET U MOAU(PUIIUPYET METO-
IMYECKUE TIPHEMBI.

3HAET OCHOBHBIC IIyTH OCHOBHBIE ITyTH ONTHMM3a-
UM pEUICHUs IOCTaBIECHHOM METOI0JIOTHYECKON
3aJa4u, ClIOCOOEH KPUTUYECKH OIICHHWBATh pPa3BU-
THE HAYYHBIX UJeH B 11€JI€BOM IpeIMETHON 00J1aCTH

YMEET CTPOUTH IJIaH na60paT0pHoro HCCICOOBaAHUA
Ha OCHOBAHWH MCXOJHO UMCHOIINXCS U OIICPATHUBHO
MOI[I/I(I)I/II_[I/IpOBaHHBIX MCTOJUYCCKUX ITPHUCMOB

BJIaACCT AaKTyaJIbHbBIMH MI/IKp06I/IOJIOFI/ILIeCKI/IMI/I
HaBbIKaMH

HOIIK-8.4. Hcnonb3yer B mpodeccuo-
HAJIBHOM  JEATENBHOCTH COBPEMEHHOE
00opyZI0BaHUE B IOJIEBBIX U JabopaTop-
HBIX YCIIOBHSIX, OOOCHOBBIBACT MOCTaB-
JICHHBIE 337a4ll B KOHTEKCTE COBPEMEH-
HOTO COCTOSIHUSL NMPOOJIEMBI, UCIOIb3YET
MaTeMaTHYeCKUe METOJbI OICHUBAHHUS
TUIOTE3, OOpPabOTKU SKCIEPUMEHTAIIb-
HBIX JaHHBIX, MATEMaTHYECKOTO MOJICIH-
poBaHUSI OHOJOTMUYECKUX IPOLIECCOB U
aJIeKBaTHO OLIEHMBAET JIOCTOBEPHOCTh U
3HaYMMOCTb TIOJYYEHHBIX PE3y/IbTaTOB,
MPEJCTABISET UX MHUPOKOH ayJUTOPUN H
BEJIET AUCKYCCHIO.

3HACT MCTOHAOJOTMYCCKHUE OCHOBBI W IIPHUHIMIIBLI
NPUMEHEHHUST MUKPOOHOJIIOTUYECKUX TEXHOJIOTUN U
000pyI0BaHUs B JIA0OPATOPHBIX YCIOBHSIX IS OI1e-
HUBAHHS HAYYHBIX U MPAKTHUYECKUX THIIOTE3

yMeeT NPUMEHITh MUKPOOUOJIOTMUECKUE TEXHOJIO-
MM B 1a0OPATOPHBIX YCIOBUSIX, OLIEHUBATh JOCTO-
BEPHOCTb U 3HAUUMOCTh MOJTYUYEHHBIX TaHHBIX Oak-
TEPUAIbHBIX IIOCEBOB HA PA3JINYHBIE CPEIbI, OIpe-
JEJIATh YUCTOTY KYJIBTYP Pa3IMYHBIMU METOAAMU

BJIaJICET OCHOBHBIMU HaBBIKAMU IIPEJICTABIICHHUS pe-
3yJIbTaTOB MHUKPOOMOJIOTHYECKUX HCCIIEJOBAHUMN
LUIMPOKOIN ayJUTOPUH, OOOCHOBAHUS TMIIOTE3 UMeE-
IOLIUMCS METOJOJIOTMYECKUM alIapaToM

Pe3yanaTH 06yquI/151 M0 JUCHHUININHE JOCTUTAKOTCA B paMKaXx OCYHICCTBJIICHUA BCEX BU-

JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThl 00YYaIOLINXCS B COOTBETCTBUU C YTBEPKIECHHBIM
y4€OHBIM IJIAaHOM.

WNHuaukaTtopsl JOCTHXKEHHUS KOMIIETEHIIMHA CUNTAIOTCS C(OPMHUPOBAHHBIMH MIPU JTOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB 00YUEHHUS.

2. CTpyKTypa M coaep:KkaHue TUCHUILINHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT

OO0r11as Tpy10EMKOCTh JUCIUILTHHBI COCTABISAET 4 3aueTHbIX equHuIlb (144 vaca), ux pac-
npejesieHre o BujaM padoT NpeACTaBICHO B TaOIHIle

Bunst pabot Bcero ®dopma obydeHus
4acoB OYHO-3204- | 3a04YHas
OYHas
Has
5 X X X
ceMecTp ceMecTp ceMectp Kypc
(gacel) (gacel) (gacsr) (gacsen)
KonTakTHas pa6oTa, B TOM 4ncie:




AyIuMTOpHBIE 3aHATHS (BCEro):

3aHATHUS JEKIIMOHHOIO TUIIA 16 16 — _ _

J1a00pATOPHBIC 3aHATHUS 34 34 — _ _

MPAKTUYCCKUC 3aHATUL — — — — —

CCMUHAPCKHUEC 3aHATUS — — — — —

NHasa koHTaKTHasI paﬁoTa:

KoHTpoib caMocTOATENbHOM pabOoThI 5 5
(KCP)

[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHast padoTa, B TOM

qucie:

Pechepam/>cce (noocomoexa) — —

Camocmosmenvroe usyueHue pazoenos,
CamMono02omoska (npopabomka u noemo-
PeHue TeKYUOHHO20 Mamepuana u Mamepu-

ana yuebHuKos u yuebHvix nocobutl, N002o- 19 19
moeKka K 1abopamopHblM 3aHAMUIM, KO-
JIOK8UYMAM U M.0.)
[TonroToBKa K TEKYIIEMY KOHTPOITO 34 34
Kontpoasb:
[ToaroToBKa K IK3aMEeHY 35,7 35,7
Oo6uas Tpyaoem- gac. 144 144
KOCTh B TOM YHCJIe KOH- 55,3 55,3
TaKTHasi padora
3a4. e 4 4

2.2 ConepxxaHue QM CHUIITHHBI
Pacnipenencuue BUIOB y4eOHO# pabOThI i X TPYIOEMKOCTH IO pa3jesiaM AUCIHILIHHBL.
Paznernbl (TeMbl) AMCHUIUIMHBL, H3y4aeMble B 5 cemectpe (3 kypce) (ounas popma obyuenus)



KomnaecTBo yacoB

AynutopHas Brcayu-
No HammenoBanwme paznenos (Tem) Beero yﬂa 60 T[; TOpHas
P paboTa

JI 113 JIP CPC

MuKpoOHOIIOTHS KaK HayKa — ONpeAesIeHHe, pa3/ieeH e 110
Ha3HA4YeHHIO 1 00bexTam. [lonoskeHne 1 poiab MUKPOOPTaHU3MOB

1. B JkHBOI1 ipupoje. VicTopus pa3BUTHS MUKPOOHOIOTHIECKUX 5 1 - 2 2
HpecTaBlIeHIH 1 MEeTOI0B. Beinatomuecs: yueHbsle — MUKPOOHO-
JIOTH.
Mopdoorus u nuronorus npokapuor. CrpoeHue 6akrepuab-

2. HoOU KieTku. Kilerounas cTeHka, MeMOpaHHBIE 1 HEMEMOpaHHbBIE 10 1 - 4 5

opraseisl. MexaHU3MBI TIOIBIKHOCTH.

CrpoeHue reHeTHYecKoro anmnapara odaktepuii. OcoOeHHOCTH
3. HACIICJICTBCHHOCTH U M3MEHYHMBOCTH. | cHeTHYeCKHe peKoMOnHa- 10 2 - 4 6
mun. OOIIHe IPHUHIUITE TeHETHIeCKOW HH)KEHePHH.
3aKOHOMEPHOCTH POCTa M Pa3BUTHSI MUKPOOPTAHI3MOB, KyJIbTH-
4, BUPOBaHUE, BIMSHUE BHEITHUX (DAKTOPOB Ha KM3HEACATEIbHOCT | 11 2 - 4 5
MHUKPOOPraHu3MoB. OCHOBBI YKOJIOTHH OaKTEPHIA.

OCHOBBI OMOTEXHOJIOTHH KaK HAYKH U CIT0c00a IMPaKTHIECKOTO
HCIIONIE30BaHU MTOTEHITNANA )KUBOTO. BHabl 6MOTeXHOMIOTHIA, 00-
1mast cxeMa GMOTEXHOJIOMYEeCKOro Nponu3BoIcTBa. bronoruye-
CKUH areHT. AnmapaTtsl ¥ METOIUKN KyJIbTHUBAPOBAHIS.
MeTtabomi3mM MEKpOOpraHn3MoB. MHoOroo0Opasue crioco0oB

6. JKU3HH OaKTepuil. DICKTPOHTPAHCIOPTHOE U cyOcTpaTHOE oc- 11 2 - 4 5
dhopunupoBaHue.

7 YdacTue MUKPOOPraHU3MOB B KPYTOBOPOTaX OCHOBHBIX OHOTCH- 13 ’ 3 4 7
HBIX 3JICMEHTOB.

8 [TpuHIMNIBI cucTeMaTHKK NpokapuoT. [oHsaTHE BUaa y OakTepuii. 13 5 B 4 7

' OCHOBHBIE TPYIIIBI TeTEPOTPODHBIX OAKTEPHH.

OcHoBbI Bupycosioruu. Poiib, CTpoeHue, pernpoIyKIus, CHCTeMa-

9. THKA BUpYcoB. KyJIbTUBHPOBaHKE, BBISIBICHHE U TUITMPOBAHUE 14 2 - 4 8
BUPYCOB.
HTOI'O no pazdenam oucyuniunul 103 | 16 34 53
KonTtpons camocrosrtensHo padbots (KCP) 5
IIpomexxyrounas arrecranus (MKP) 0,3
[ToxroToBKa K PK3aMEHY 35,7
OO01mast TPYAOEMKOCTh 10 TUCIIATUIHHE 144

[Tpumeuanue: JI — nexuuu, 113 — npaktuyeckue 3anarus / cemuHapsolJIP — naboparopHblie 3aHs-
tusi, CPC — camocrosiTensHas paboTa CTyJeHTa

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI

2.3.1 3aHATHSA JeKIMOHHOIO THIIA
HaumeHoBaHue pa3nena Coptepanie pasiena (Temb) dopma TeKy1ero

(Tembr) KOHTPOJIS

1. |MukpoOGuonorus kKaxk [Ipeamer u 3aaurt MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBpE- v
HayKka — OTPENCICHUE,  |MeHHOW Omosioruu. AnddepeHnmanus MUKpOOHOIOTHIECKON
pasJiesieHHe 110 Ha3Have-
Huto 1 o6wsexTaMm. Iloro-
YKEHHUE U POJIb MUKPOOP-

TraHU3MOB B JKUBOH NpHU-
poze. MicTopust pasBUTHs OMOJIOTHH, MEIUIIMHBI M CENBCKOTO X035HCTBAa. OTKPHITHE MUK-

HAyKH 110 IesIM U 00BheKTaM ucciepoBanus. OCHOBHBIE pa3-
JIeNTbl MUKPOOHOJIOTHH. 3alaqll MUKPOOHOJIOTHIECKOH HAyKH.
3HaueHne MUKPOOHOIOTHH AJIS PA3BUTHS (HPU3UKO-XUMIYECKON

MHKpOOHONOrudeckux  |Po0OB JIEBEHTyKOM M pabOTHI IEPBBIX UCCIIENOBATENEH MUKPO-
NPEICTaBICHUM U METO- |opranu3MoB. Jlyu [lactep u ero 3HaueHHe B Pa3BUTHU MHUKPO-
JIoB. BeInarommecs yue-  |guonoruu. Pemmenne BOMpoca 0 caMO3apoykICHIH KH3HH. Ye-
HEIE — MHKPOOHOMOTH. |0 Opoxenun. Pabotsr [lacrepa mo m3ydenuto OGonesHei
BuHa ¥ nuBa. Pa3zpaboTka [TacTrepoM Hay4HBIX IPUHIMIIOB I1PO-

¢unakTrkn WHQEKIMOHHBIX 3a0osieBanuii. Pobept Kox u ero




3HauYE€HUE B PAa3BUTUU MHUKPOOHMOJIOTHH. 3HAYCHHE padoT
P.Koxa s pa3BuTHI MEUKpOOHOIOTHYECKON TeXHUKHA. OCHOB-
HBIE OTambl pa3BUTUSA 00mEed Mukpobmomornu. PaGoTs
C.H.Bunorpanckoro, M. Bbeitepurka, B.JI. OmensHCcKOrO U
JIpYrux uccienonatesieil. [ 1aBHbIe HaNpaBIEHMsI COBPEMEHHOU
MHUKpPOOHOJIOTHH: 3KOJIOTHYECKasi, NPOMBILIICHHAs! (TeXHHYe-
CKast), MEJMIIMHCKAs, caHUTapHas. ['eHeTHuecKas WHKeHEpHs
OaKTepuil.

Mopddomnorus u TUTOIO-
rus npokapuot. Ctpoe-
HHe OaKTepUaIbHON
kierku. Kierounas
CTeHKa, MEMOpaHHBIE 1
HeMeMOpaHHbIe opra-
HeJuTbl. MeXaHu3MBI TI0-
JBHYKHOCTH.

Pasmeps! 1 popma OakTepuanbHbIX KieTok. O0Ias XxapakTepu-
CTHKa CTPOCHHMS OaKTepHanbHOW KieTku. KieTouHast cTeHKa
6axrepuii. CTpoeHne, XUMUIECKHI COCTaB, GYHKINHU KICTOU-
HoMi cteHkH. baktepun 6e3 kinerouHoit cteHkn: L-popmsr 6ak-
Tepuif, MUKOITa3Mbl. CIM3UCTBIE CIOH, KAaNCYJbl M YeXJbl y
Oaxrepmid. MIX XUMHUYECKUil cocTaB M 3Ha4deHHE. JKTYTHUKH Y
OakTepuii pa3Mepsl, (opMa, CTpOEHHE, YUCIIO U B3aUMOPAacIIo-
JIO)KeHHe. MexaHu3M ABHXEHUs KIyTUKOB. Bopcuuku (pum-
Opun), ux otauuusd u ¢yHkimu. [luromnazmarnyeckas MeM-
Opana. Ee xumnueckuii cocras, ctpoeHue, GyHKuuu. Bayrpu-
KJIETOYHbIE MEMOpaHHbIE CTPYKTYpHl Y OakTepuil U X (yHK-
un. Pubocomsbl OakTepHii, X CTPOCHHE, XUMHIECKHI COCTaB,
¢yukun. Cyoseanaunsl pudocoM. [lonmmucomsl. DHIOCTOPHI 1
apyrue mnokosimuecs Gpopmsl 6akrepuii. CTpoeHue SHI0CHIOp U
npomuecc uX GOpPMUPOBaHUA. 3HAUCHUE FHIOCTIOP y OAKTEpHH.

CrtpoeHue reseruye-
CKOTO armnapara 0akTe-
puit. OcobeHHOCTH
HACJIEICTBEHHOCTH U U3-
MeHuuBOCTH. ['eHeTnue-
CKHE PEKOMOMHAIINY.
OO0u1ve MPUHIHAITEI TCHE-
THUYECKON MHKEHEPUH.

Oco0eHHOCTH CTPOEHHSI SJCPHBIX SKBUBAJICHTOB Y OaKTepHil.
BaxtepuanbHas xpoMocoma U ee cTpoeHue. OTIHYHs HyKJIeo-
U70B OakTepuil OT saep dykapuort. [Inasmusl. |1S- aneMeHTsI 1
TpaHCII030HbI. [ eHeTHYeckne pekoMOnHaImu y 6akrepuii. Me-
XaHU3M BKJIIOUYEHHS TeHETHYECKOro MaTepHaia B OakTepualib-
HyI0 Xxpomocomy. Tparchopmarms y 6axrepuid. Ombiter ['pud-
¢wurca. [Ipupona Tpanchopmupyromero pakropa 1 MEXaHU3M
TpaHcopmanuy. 3HadeHue TpaHcopmanuu. TpaHCOyKIHS y
6akrepuii. Hecriennguueckas u cnenuduyeckas TpaHCIYKIHSL.
Kownrstoramms y 6akrepuit. [Tonosoii pakrop (F- mazmuna), ero
JoKanu3anug B OakTepHalbHOM KileTke M cBoicTBa. [losyue-
HHE [MITaMMOB-TIPOIYIIEHTOB JJISI MUKPOOHBIX OHMOTEXHOJIOTHH.
VICTOYHMKM IIeNIeBBIX T'€HOB Al T€HETHYECKOH HH)XKEHepHH
GaxTepuil.

3aKOHOMEPHOCTH POCTa
1 pa3BUTHSI MUKPOOpra-
HHU3MOB, KyJIbTUBUPOBA-
HHUC, BJIMAHUC BHCITHUX
(akTOpOB Ha )KHU3HEIEs-
TEJILHOCTh MUKPOOpTa-
HU3MOB. OCHOBBI HKOJIO-
run OaKTepHi.

Poct u pasurue OGakrepmii. Turel pasMHOKeHHS. MeXaHU3M
nuTaHus 'y Oakrepuil. BHekierouHoe mepeBapuBaHWE IHTa-
TENbHBIX BemlecTB. [IpOHMKHOBEHHWE NHTATENBHBIX BEIECTB
yepes MmIa3MaTHIecKyro MeMopany. Poct u pazBuTrne MUKpoop-
ranu3MoB. [leproanueckoe U HepephIBHOE KYyIbTUBUPOBAHUE.
3aKOHOMEPHOCTH POCTa YUCTHIX KYIBTYp OakTepuil mpu mepu-
oIugecKoM KynpTuBupoBannu. Kpusas pocrta. Kynerusupona-
HUE MUKpOOpranu3MoB. HakonuTensHble KynbTypsl. [IpuHImn
9IEKTUBHOCTH. UHCTBIE KyJIBTYPHI MHKPOOPTaHW3MOB. THIIBI
MUTaHUSI Y MUKPOOPTAHU3MOB. AYTOTPO(MBI U TeTePOTPOQHI.
Tuner ayrorpodHoro nuranus. ®oto- u xemoayrorpodsr. Op-
raHotpodsl u auTOTpodEl. BoceMb croco0oB KM3HM MpoKa-
puoT. Bimsinne BHemHux ¢axTopos (Temmneparypa, pH u np.)
Ha XHM3HEAEATEIbHOCTh OakTepuil. BimsHue TemnepaTypsl Ha
poct Oakrepuii. Vcronb3oBaHHE BBICOKHX TEMIIEpaTyp IS
cTepunu3auy. Metoas! ctepunn3anui. [lactepusanys u THH-
Janu3anust. [IppMeHeHne B MEUINHE U IPOMBIIIICHHOCTH.




OCHOBBI OUOTEXHOIOTUU
KaK HayKH U CIIoco0a
MPAKTUICCKOTO UCTIOIb-
30BaHUs MMOTEHIIMAA KHU-
BOr0. Buabsl OMOTEXHOIIO-
Ui, obmas cxema 61o-
TEXHOJIOTUYECKOTO TPO-
M3BOJICTBA. bruomornye-
CKMI are’T. Annaparsl 1
METOJIMKH KYJIbTUBUPO-
BaHMS.

Hcrounnkn yriepona, HCIons3yeMble Oaktepusmu. [loHsaTre
CBIPbE B MUKPOOHMOIOTHIECKOIN MPOMBIIUIEHHOCTH. TeXHOJIO-
U OMOTEXHOJOTHYECKOTO IPOM3BOACTBA KOPMOBOTO Oenka.
VcToYHMKH a30THOTO MATAHUS Y MUKPOOPTaHI3MOB. DaKTOpHI
pocra. IIporotpodsr u aykcorpodrr. Mcrounnku cepsl u doc-
¢opa. OCHOBHBIE THIIBI CPEMl, MPUMEHSAEMBIX B MHUKPOOHOJIO-
ruu. Pacnpenenenye o Ha3HaAYSHUIO, COCTABY, KOHCUCTEHIIHH.
OcHOBHBIE TPEOOBaHMS K MUTATENbHBIM CpPEiaM ¥ IPHHIIMITBI
HX KOHCTPYHMPOBaHHUS. 3aKOHOMEPHOCTH POCTa YUCTBIX KYJIb-
TYp MHUKPOOPTaHW3MOB IPU NEPHOIUYECKOM KYJIbTHBHPOBa-
Hun. KpuBas pocra mepuoamdeckon KyJIbTyphl, OCOOCHHOCTH
otnensHBIX (a3. bruotexHomorms. OrmpeneneHue MOHITHSA.
[IpumeneHue B MeIULMHE, TUILEBON M XUMUYECKOHW TPOMBIIII-
JICHHOCTH. buosHepreTnka, OMOTCOTEXHONOTHS, KOJIOTHYE-
ckast 6morexHonorus. OCHOBHas cxeMa W KOMIIOHEHTHI OHO-
TEXHOJOTHUECKOTro MpousBojcTBa. O60opyaoBaHME ISl TIy-
OMHHOTO KYJIbTHBUPOBAaHUS MUKPOOPTaHMU3MOB, KJIETOK pacTe-
HUM M KUBOTHBIX. BHOTEXHONOrMYeckue Mpouecchl W amma-
paTbl NEPUOANYCCKOIO W HEIMPCPBLIBHOI'O KYJIHLTUBUPOBAHUA.
buonornueckuii areHT. MUKpOOpPraHU3Mbl — OCHOBHBIE IIPOJLY-
LEHTHI B OMOTeXHONOTHH. IHAYIIMPOBAHHBIN MyTareHe3 U CTy-
TIEHYATHIH 0TOOp KaK METOJ CO3IaHMs IITaMMa-TIPOIYIICHTA.

MeTabo13M MUKPOOP-
raHu3MoB. MHOroo0pa-
31e CIOCO00B JKU3HH
Oaktepuid. Diek-
TPOHTPAHCIIOPTHOE U
cybctpaTtHOE hocdopu-
JIMPOBAHHUE.

OHepreTr4eckuii 0OMeH y OakTepuil | ero cBA3b ¢ KOHCTPYK-
TUBHBIM. OCHOBHBIE 3Talbl paclieIuieHHus: yriaeBonos. OTHoO-
LIeHHe MHUKpPOOOB K Kuciopoay. [IyTu mojydeHus sHEpruu B
aHa’POOHBIX U a3pPOOHBIX YCIOBHAX. AHa’poOHOE pacIierie-
nue yriesonos. Cyocrparnoe dochopunuposanue. [Iyts Dm-
OneHa-Meiieproda u apyrue HadalbHbIC MYyTH aHA3POOHOTO
pacuieruieHus: yriaeBoioB. ODHepretuueckas 3((eKTHBHOCTh
aHa’pOOHOTO PACIIEIICHNUS TIIOKO3bI. [IoHATHE O OPOKEHHSIX.
Koneunsie mpoayktel. Bumsl OposkeHHi. MacisHOKHCIOE U
MIPONMOHOBOKHCIIOE OpoxeHust. 'oMmodepmenTaTnBHOE 1 rere-
potdepmenTaruBHoe Opokenus. Ux Bo3Oymurenu. IIpakrnye-
CKO€ TpHUMEHEeHHe. A’poOHOE paclIelUICHHe HMHPOBHUHOTPA-
HOM KHCJIOThI. L{UKII TpHKapOOHOBBIX KUCIIOT, MEPEHOC JJIEK-
TPOHOB M OKHCIHUTEIbHOE (ochopuirpoBanue. Beixon sHep-
THM TPU a’pOOHOM pACIICIUIEHHH YTIEBOAOB. A3poOHOe U
aHa’pOOHOE JbIXaHUE y IPOKapHUOT. Bubl aHa’spoOHOTO AbIXa-
HHS U €ro 3HaueHHe. XeMOCHHTe3upyolue oakrepuu. Mx oc-
HOBHEIE TpymITel. Mexanu3m xemocunre3a. Padotsr C.H.BuHo-
TPaJICKOTO 10 N3YyYECHUIO XEMOCHHTE3UPYIOIINX OaKTepHil.

VYyacTue MUKpOOPTaHu3-
MOB B KPyTOBOPOTax OC-
HOBHBIX OMOTEHHBIX 3JIe-
MEHTOB.

Ponb MUKpOOpPraHM3MOB B OHMOJIOTMYECKOM KpPYrOBOPOTE Be-
mecTB B npupoze. Kpyrosopor yriepona B npupoje. ®ukca-
mus CO2 B mporeccax (GOTO- U XeMOCUHTe3a. Brienenue yr-
JIEKUCIIOTHI IIPY paclafe ILeJUTI0NO03bI U YIIeBoaopoaoB. Kpy-
TOBOPOT a30Ta B MpHUpoe. AMMOHUGHUKAINI U MHKpOOpTa-
HHU3MBI, ee BbI3bIBatolIne. Hurpudukanus 1 BbI3bIBAIOIIHE €€
Mukpoopranusmel. Pa6otsr C.H. Bunorpanckoro mo Bwiiene-
Huro HuTpuukaropos. Jeantpudukanus. ANAMMOX — xu-
MH3M M OMOJIOTHMYECKHUIT CMBICII TIpoliecca, CTPOSHHE TUIAaHKTO-
MHUIIETOB, POJIb B BOJIHBIX 9KOCHCTEMax. MUKpoOnoIornaeckast
¢ukcamus atMocdepHoro azora. CBOOOAHOXKMBYIIHE a3po0-
HBIE ¥ aHa3pOOHBIe a30ThHKcaTopbl. KiryOeHbKOBbIE OakTepny,




HX XapaKTepUCTHKA, B3ANMOOTHOIIEHHUS C PAaCTCHUAMH. Y 100-
pPeHHS Ha OCHOBE a30T(PHKCHPYIOMHX MHKPOOPTAHU3MOB.
MuxkpoOHOE OKHCIICHHE Cephl U €€ COSANHEHHH (POTOCHHTE3H-
PYIOLIIMA W XEMOCHHTE3UPYIOIINMHU OakTepusMu. Boccra-
HOBJIICHHE CYIH(PATOB MHKPOOPTaHM3MAMH, €0 MPUIHHBI U
3HaueHue. Kpyrosopot cepsl B pupose. PororpodHsie 6akre-
puu 1 ux GoTocHHTEeTHYECKHH anmapar. MexaHusMm OakTepH-
anpHOTO (poTocuHTe3a. OTnnuns poTocHHTE3a OaKTEpUil U pac-
Tennil. doTtocuHTE3NpYONIHME 3eNeHbIe U IMYPITypHbIE CEpPHbIE
OakTepuH, X XapakTepucTuka. OCOOEHHOCTH CTPOSHHS, LIUTO-
IUTa3MaTHIECKHE BKIIOUCHHS CEPHI, UX poib. PoTOCHHTE3NPY-
IOIIHE IypIypHBIE HECepHBIE OaKTEepHUH, UX XapaKTePUCTHKA.
JoHops! Bogopoaa v GOTOCHHTE3UPYIOIIUX HECEPHBIX OakTe-
puit. @unym "lnanobaxkTepun", cTpoeHHE UX KIETOK U IOJIO-
JKEHHE B CHCTeMe OpraHm3MoB. OcoOeHHOCTH (OTOCHHTE3A Y
nuaHoOakTepuit. MUKpOOHOE pa3ioKeHHE KpaxMaa, IeKTHHA
U JApyrux yrieBonoB. [IpakTuueckoe 3Haue€HHE MPOLECCOB.
AdpoOHOEe W aHa’POOHOE PA3JIOKCHHE MHKPOOPTraHH3MaMU
KieTyaTKH (11e/UTr010361). Bo30ymutenu mnporeccoB. CKOIb3sI-
mye Oakrepud. XeMOCHUHTE3UPYIOIINE CEPHbIE U THOHOBBIC
Oaxtepun. VX pois B mpupoie © MeXaHU3M XeMocuHTe3a. JKe-
ne3obakTepuu. OCHOBHBIE MIPEICTABUTENN TPYIBL. Yexonpya-
1hIe OakTepuu. Pabotel C.H.Bunorpanckoro n H.I'. XomomHoro
10 M3YUCHUIO JKEeJIe300aKTepHil.

[TpuHOMIBI CHCTEMATHKH
npokapuort. Ilonsatue
Buaa y 6akrepuii. Oc-
HOBHBIC TPYTIIIBI TETEPO-
TPOQHBIX OaKTepuil.

ITonoxenue MUKpOOPraHU3MOB B >KUBOM npupoze. Ilpokapu-
OTHBIE U 3YKapUOTHBIE MUKPOOPTaHU3MBI, MPU3HAKU CXO/CTBA
U OCHOBHBIE pa3nuuusg. OCHOBHBIC MPUHIMIIEI TAaKCOHOMHUU
MIPOKapHOT U €€ MECTO B COBPEMEHHON OHOJIOTHYeCcKOoil cucte-
MmaTtuke. DuioreHeTnyeckas CUCTeMaThka Hpokapuor. Ilpu-
3HaKM OAaKTepHi, yanThIBaeMble Ipu nX Knaccupukanuu. Ilo-
HSTHE O BHJE, KyJbType U ITaMMe OakTepuid. MonekyisipHo-
TEHETHYECKHE METOIbl MICHTU(PHUKALUKN OaKTepuid. YCTaHOB-
JIEHWE BUA0BOW MPUHAAIEKHOCTH MUKpoopranuzMa. OCHOB-
HBIE TPYHIEI reTepoTpodHbIX Oakrepuit. Crmpoxetsl. Ctpoe-
HHE CITUPOXET U UX OTINYUSA OT APyrux O6axrepuil. OCHOBHBIE
npezacraBuTeny. CriupaiabHble U H30THYTHIE OakTepun. Ouimym
"IIpoTeobakTepus" Kak HauOOJIee U3yUeHHAs TPYIIa MUKPO-
opranm3moB. CemeiicTBa 3HTepOOaKTEepHil, TCEBIOMOHAT |,
BUOpHoHOB. ®unym "®upmukyTtel". Xapakrepuctiuka crapu-
JIOKOKKOB ¥ Oarnil. AKTHHOMMIIETH M CXOAHBIE C HUMH OaK-
tepun. CTpoeHHE KJIETOK M CIIOCOOBI pa3MHOXKEHHSI aKTHHO-
6akrepuii. [IpakTnyeckoe 3HaYeHNe. PUKKeTCHM M XJIaMUNH -
ocobast TpyIIa MUKpoOOB-T1apa3uToB. LIMKII pa3MHOXKEHUSL.

OCHOBBI BUPYCOJIOTHU.
Pouns, ctpoenue, penpo-
LyKLYsl, CHCTEMaTHKa
BupycoB. KynsTHBHpOBa-
HHUC, BBISIBJICHUC U TUIIH-
pOBaHHUE BUPYCOB.

Bupycsl: HICTOpUS OTKPBITHS, ONIpeieTICHIEe, IPU3HAKH )KUBOTO
U HEXHWBOTO, POJb B OuWochepe, TEOPUH TPOUCXOXKICHUS.
CTpyKkTypHasi OpraHm3aisi BHPHUOHOB, THIIBI CUMMETPHUHU.
Y cToHYMBOCTh K BHEIIHUM BO3/IEHCTBUSIM U PACIIPOCTPAHEHHUE
BHpYycOB. Pa3nenenne MHOTOOOpa3usi BUPYCOB B 3aBUCUMOCTH
OT THUIA HYKJIEHHOBOW KUCJIOTBI, UHCA LeTel, HaInyusl BHEIlI-
Hell 00onouky, crocoba pervmmkanuu. Cucrema bantumopa.
Tunel B3aMMOAEHCTBUSI BUPYCOB C KIETKOM-XO35IMHOM. a3kl
Pa3BUTHS BUPYCOB: aACOpOIHs, MPOHHUKHOBEHHE, 'pasieBa-
Hue", peIUMKanus, COOpKa, BHIXOJ BUPYCOB M3 UYBCTBHUTEIb-




HO# KiIeTku. CrocoObl KyJTbTUBHPOBAHHUS BHPYCOB. OBOKYIIb-
Typa. THUIBI 1 Pa3HOBHIHOCTH KYJIbTYp Ki1eToK. CocoObl BbI-
sIBIICHUS U uaeHTH(uKauu BUpycoB. CTpoeHHEe TeHOMOB BH-
PYCOB, PEILIHKALIUSI TCHOMOB, MPEACTABICHHBIX MO3UTHBHOU U
"HeratnBHOU oxHoHNTEBOM PHK. OCco0OEHHOCTH N3MEHUYNBOCTH
BHPYCOB: peaccopTallis Ha ImpuMepe BHpyca rpumma. bakre-
puodaru. BupyneHTHble U YMEpeHHbBIC (ard, MPOyKTUBHBIN
OUKIT Pa3BUTUA, JHU30TeHHM3anusA. lcnosip3oBaHue OakTe-
puodaros asst 60psObI ¢ OaKTEpPHATBHBIMUA UH(DEKIUIMU.

(V) Ycrusiit onpoc

2.3.2 3aHsTHSI ceMMHAPCKOro Tumna (J1agopaTopHbie padoThbl)

HaumeHnoBanue pazaeciia

dopMma TeKy1Iero

Ne TemaTuka 3aHATHIA/PabOT
(Tembr) KOHTPOJIS
1. |MuxkpoGuonorus Kak MHUKpPOCKONINYECKHE METOBI HCCIIEA0BAHMSL. 3HAKOMCTBO C pa- JIP
HayKa — OIPEICIICHUC, 004YNM MECTOM U PEXHUMOM PadOTHI B MUKPOOHOJIOTHYECKOM
pasziesieHne 10 Ha3Ha4e- |jaGopaTopud. MHUKPOCKOIHUSI TOTOBOTO OKPAIIEHHOTO Tperna-
Hiio 1 00bexTaM. I10M10- | para — maska apovoKei ¢ IPUMEHEHHEM CYXOH M HMMEpCHOH-
KEHHUE U POJIb MEUKPOOD- |0 (oroman
TaHU3MOB B KMBOH IpH-
poxe. Mctopust pa3BuTHs
MHUKPOOHOIOTHIECKUX
MpeACTaBJICHUN U METO-
J0B. Belaroiuecs yue-
HBIE€ — MUKPOOHOJIOTH.
2. |MukpoOuosorus kak [TpaBuna obparueHust ¢ KyabTypaMHd MHKPOOPTaHH3MOB. 3Ha- JIP, K
HayKa — ONpPEJeNICHNe,  |KOMCTBO C OCHOBHBIMH aHMJIMHOBBIMH KPACUTEISIMH ISl OKpa-
pasziejicHre Mo Ha3HaYe- |muBaHUS MUKpOOpraHu3MoB. IlpuroroBineHue mnpenapara-
Hiio 1 00beKTaM. I10710- |\aska, oxpamBanme ero mPOCTHIM CIIOCOGOM U MHKPOCKOIHS.
KCHHC 1 POJIb MHKPOOP- |3HaKk0MCTBO ¢ TMTATENBHBIME CPEAAMH U UX TIPUTOTOBJIEHHEM.
TaHU3MOB B XHBOH NpH-
poxe. Mcropus pa3BuTus
MHUKPOOHOJIOTHIECKUX
MPE/ICTABICHUH U METO-
J0B. Beinatomuecs yue-
HBIE — MUKPOOHOJIOTH.
3. |[Mopdosorus u nutosio- |CaoxHbIe METOABI OKpacku. Mopdotorust MUKPOOPTaHU3MOB. JIP
rus npokapuoT. Ctpoe- |Okpacka 110 I'pamMy ¢ NpUMEHEHHEM KOHTPOJEH. 3HAKOMCTBO
HHE OaKTepHaIbHOI ¢ ocHOBHBIMU (hopmamu GakTepuii. Okpacka mo I'pamy cradu-
Knerku. Knetounas JIOKOKKa, CapI[HBI, MOHOOAKTEPHH, CTPEITOOAIINILITBL.
CTeHKa, MeMOpaHHBIE U
HeMeMOpaHHbIEe opra-
HeJuTbl. MeXaHn3MBlI 110-
JIBIDKHOCTH.
4. |Mopdomnorus u urono- |M3yueHne MophoI0ruid MUKPOCKOIIMYECKUX rpudoB. MUKpO- JIP, K
rus npokapuoT. CTpoe-  [CKONMYeCKoe u3yuyeHUe KOJOHUH U CTPOEHHE OPraHoB CHOPO-
HHUe OaKTepHaTbHOH HOIlIeHUs TIpecTaButeneit pogos Mucor, Aspergillus, Penicil-
Kierkn. Kierounas lium. M3yuenne ocoGeHHOCTEH CTPOCHUSI MULICITUSI Pa3THYHBIX
CTEHK, MEMOPAHHBIE M |1yne neTapyTeseii MUKPOCKOIIYECKHX TPHOOB.
HeMeMOpaHHBIE opra-
HeJulbl. MeXaHu3MBl 10-
JIBHDKHOCTH.
5. |Crpoenue remeruye- Crpoenne MUKPOOHOH KIIETKH. BKIFOUSHUSI MUKPOOPTaHU3MOB. JIP

CKOTo anmapara 6akre-
puit. OcobeHHOCTH
HACIICJICTBEHHOCTH U H3-
MeHuuBOCTH. [ 'eHeTHYE-
CKHE peKOMOUHAIINH.
OO01¥e MPUHIUITEI TeHE-

crenManbHble MeToasl okpacku. Okpacka cmop mo Kieiiny.
Crioco0Obl BBIABICHHS Karcyn OakTepuil METOAOM AHTOHH.
Bxumtouenus 6akrepuii. Okpacka 3epeH BOJIIOTHHA.

THYECKOM HMHXCHCPUHU.




CrpoeHue reneruye-
CKOTO ammapara 0akre-
puii. OcobeHHOCTH
HACIICJICTBEHHOCTH U H3-
MeHuuBOCTH. ['eHeTHYC-
CKHE peKOMOUHAIINH.
OO0111ie TPUHIUITEI TeHEe-
TUYECKOUN MHKEHEPUHU.

MCTOHLI KYJIbTUBUPOBAHUA MUKPOOPTAaHU3MOB. MeTO[[LI CTeC-
puin3anuu. IMOCEB BO3JyXa 0CaJOYHBIM METOJOM.

JIP, K

3aKOHOMEPHOCTH POCTa
Pa3BUTHS MUKPOOPTaHH3-
MOB, KyJIbTHBUPOBAHUE,
BIIMSIHUE BHEIIHHX (haK-
TOPOB Ha JKU3HEACATEIIb-
HOCTb MHKPOOPTaHH3-
MOB. OCHOBBI 3KOJIOTHH
OakTepuii.

KynbeTypanbpHble cBOHCTBa MUKPOOPraHU3MOB. Brlenenue
YHCTOM KyJIBTYpBI U3 MUKPOQIIOpHI Bo3ayxa. [locTtaHOBKa
OTIBITA [0 HAKOIUICHNIO aHA3POOHBIX MUKPOOPTaHM3MOB.

JIP

3aKOHOMEPHOCTHU POCTa U
Pa3BUTHUSI MUKPOOPTaHH3-
MOB, KYJIbTHUBHPOBaHUE,
BJIMSIHUC BHEITHUX (pak-
TOPOB Ha JXU3HEACATEIIb-
HOCTb MHUKPOOPTaHH3-
MOB. OCHOBBI 9KOJIOTHH
OaKTepHid.

MeTonp! BBIAEIEHHS YHCTBIX KYJIBTYp MUKPOOPTaHU3MOB.
N3ydenune aHad pOOHBIX MEUKPOOPTraHn3MoB. [locTaHOBKa OITBI-
TOB 10 HAaKOIJICHUIO aMMOHHU(DUIMPYIONINX, HUTPUDUIHPYIO-
MUX ¥ CyIb(aTperyupyOIX MUKPOOPTaHI3MOB.

JIP, K

OCHOBBI OMOTEXHOJIOTHH
KakK HayKH U criocoba
MPaKTUYECKOTO UCIIOIb-
30BaHUA IIOTCHIIMAJIa KU~
BOT0. BHip1 OMOTEXHOIIO-
ruii, odmas cxema 61o-
TEXHOJIOTHYECKOTO TPO-
n3BOJCTBa. bruonoruye-
CKMI areHT. Anmnapatsl U
METOAMKH KYJIETUBHPO-
BaHUS.

IIpeBpalieHre a30TUCTBIX BEIIECTB B IPUPOJE IIPU y4aCTUU
MHKPOOPTaHU3MOB — AMMOHU(PHIMPYIOIIIHE MUKPOOpPTa-
HU3MBL. [10CTaHOBKA OTIBITA IO HAKOIUICHHUIO JCHUTPH(UIIHADY-
OIIHX, a9POOHBIX M aHAIPOOHBIX IIEJUTIOI030Pa3IararInx
MHKDPOOPTaHM3MOB.

JIP

10.

OCHOBBI OMOTEXHOJIOTHH
KaK HayKH U crrocoba
MPaKTUIECKOTO UCTIONb-
30BaHUs TOTCHITAANA YKH-
Boro. Bussl 6noTexHo10-
rui, ob1ias cxema OHO-
TEXHOJIOTHYECKOT0 MPO-
U3BOJICTBA. buonoruue-
CKHUH areHT. Anmaparsl U
METOAMKH KYJIETUBHPO-
BaHUS.

Nzyuenne neautpudukatopos Ha cpene ['mibras. [ToctanoBka
OIIBITA 10 HAKOTUICHHUIO CBOOOIHOKMBYIIMX a3pOOHBIX U aHad-
PpOoOHBIX a30TuKkcaTopoB. [locTaHOBKA OIBITA IT0 HAKOTLICHHIO
GaxTepHii ITUKIA CEepHI.

JIP, K

11.

MeTab01u3mM MHKPOOD-
raHu3MoB. MHoroo6pa-
31e CIOCO0O0B KH3HU
GakTepuii. Dnex-
TPOHTPAHCIIOPTHOE H
cybcrpaTHOE hocdopu-
JIMPOBAHUE.

N3ydenne cBOOOTHOKUBYIINX U CHMOMOTHIECKUX a30THUK-
catopoB. [TocTaHOBKa OMbITa IO HAKOTUICHHUIO THOHOBBIX Oak-
TepHil.

JIP

12.

MeTaboa13M MUKPOOP-
raHn3mMoB. MHoOT00Opa-
3H€ CIIOCOOOB KHU3HH
OakTepuii. Diex-
TPOHTPAHCIIOPTHOE U
cyberpaTHOe ochopu-
JIMPOBAHUE.

IIpeBpaieHye BEIECTB B IPUPOJE TP y4aCTUU MUKPOOpra-
HI3MOB. Hutpndukaropsl. A3poOHBIE LEIITI0I030pa3pyao-
M€ MUKPOOPTaHU3MEI.

JIP, K




13. |Yuactre Mukpoopranus- |AHa’poOHBIE LIEIUTI0JI030pa3pyILIAONIe H a30T(HUKCHPYIOIIUE JIP
MOB B KPyrOBOPOTax 0C- |MHKPOOPTaHH3MBI.
HOBHBIX OMOTEHHBIX dJIe-
MEHTOB.
14. |Yyactne Mukpoopranus- |MHUKpOOPTraHU3MBI, OKHCIIAIOINE cepy. MHUKpOCKOmus ce- JP, K
MOB B KPYrOBOPOTaX 0C- |po0aKkTepuii C HAKOMUTENBbHON KYIbTYpbl BUHOTpaICKOTo B
HOBHBIX OMOTCHHBIX dJie- pa3/iaBJICHHOM Karjie ¥ ¢ OKpacKod BoAHBIM (pykcuHOM. U3y-
MCHTOB. YCHUE THOHOBBIX OAKTEPHil U3 HAKOMUTEIbHOU KYJIBTYPBHI.
15. |[Ipunimns! cuctemaruku |@oToTpodHBIe GAKTEPUH, OKUCISIONIUE COSJANHEHUs Cephbl Ha JIP
npokapuort. ITonstre cpene Ban-Huns. Bakrepun, BoccranaBnauBaromue cyibhaT Ha
BUJA Yy 6aKTepHI71. OcCHOB- cpene IToctretira.
HBIE IPYIIIBI FeTePO-
TpoHBIX OaKTEpHil.
16. |[Ipunimns! cucremarnky |KoandecTBeHHBIH yueT OakTepuil B BOTHBIX 00beKkTax. MUK- JIP, K
npokapuort. [Tonstue POOHONIOrNYECKUH aHaIN3 BOJBI METOAOM Pa3BEICHHH.
Buaa y 6axrepuii. OCHOB-
HBIE IPYIIIHI TETEPO-
TpO(HBIX OaKTEPHIi.
17. |OcHoBsl Bupycosnorun.  |KonudecTBeHHBIN yueT OakTepuil B BOAHBIX 00bEeKTaxX. Yuer JIP
Ponb, ctpoenne, penpo-  |pesynsraros nocesa no Koxy. Turposanue 6akteprodaros us
AyKOu:A, CHCTEMAaTHKaA BOJ pupoaHoTo 00BekTa mo ['pamma.
BupycoB. KynpTusuposa-
HHE, BBISIBICHUE U THUIIH-
pOBaHHE BUPYCOB.
18. |OcHoBBbI Bupycoorun.  |Y4eT pe3ybTaToB TUTPOBaHMs OakTeprodaros mo ['panua. JIP, K
Ponb, ctpoenue, penpo- |CpaBHeHHE ¢ TToKa3aTensamu npernapata " Matectu — bakre-
JyKIHA, CHCTeMaTHKa puodar."
BUpycoB. KynsTuBHpOBa-
HHE, BBISIBIICHNC U THUIIH-
pOBaHHE BUPYCOB.

3ammura naboparopHoit padotsl (JIP), komnokeuym (K).

[Tpu M3ydeHuu AMCUUILUIMHBI MOTYT MPHUMEHATCS 3JIEKTPOHHOE O0y4YeHHe, AUCTaHIIMOH-
Hble 00pa3oBaTesibHbIe TexHoJoruu B cootBeTcTBIM ¢ @PI'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)

KypcoBbie paboThl

HE MPETyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSATEIbHOH pPadoThl
o0y4aromuxcs Mo JMCHUIIHHE (MOAYJII0)

Ne

Bun CPC

HepequL y‘IC6HO'M€TO,IlI/I‘IeCKOFO obecrneueHus JUCHUIIIWHEI 110 BBIITOJIHC-
HHIO CaMOCTOSTEIIbHOM pa6OTBI

Hammcanue pedepaTon

Meroanyeckne peKOMEHaluK [0 OPTraHNu3alMi CaMOCTOSTEINEHON paboTh
CTYZICHTOB KadeIpbl TeHETHKH, MUKPOOHOJIOTHH ¥ OMOXMMHUH, YTBEPKICH-
HbIe Kadenpoit nporokoa Ne 07 ot 18.02.2021 r

2 |TloaroroBka MympTHMEHiA- |MeTonu4ecKkrue peKOMEHIANNH 110 OPTaHU3alUU CAMOCTOSITEIBHON PaboThI
HBIX IIpE3€HTaluN CTYZAEHTOB Ka)eAphl TEHETHUKHN, MUKPOOHOJIOTHH 1 ONOXUMUH, YTBEPKICH-
Hble kKadeapoii mpotokos Ne 07 ot 18.02.2021 r
3 |CamonoaroroBka MeToandyeckre PEeKOMEHIAIMH 110 OPraHU3alUM CaMOCTOSITEIBHON pPabOTHI

CTYACHTOB Ka(be)lpm TCHCTHKH, MI/IKpO6I/IOHOFI/II/I )5 6I/IOXI/IMI/II/I, YTBEPXKIACHHBIC
kadenpoii mpotokos Ne 07 ot 18.02.2021

Y4ebHO-MeToIMYeCKHe MaTepualibl JUIs CaMOCTOSITEIbHONM PabOThl OOyYarommxcs U3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) mpenocrasinstores
B hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIH:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

—B MeYaTHOM (popMe yBeIMUEHHBIM HIPU(TOM,

— B popMe JIEKTPOHHOT'0 IOKYMEHTA,

— B (popme ayauodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.




JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:
— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-

HJaromuxcs.

3. O0pa3oBare/ibHbIE TEXHOJOTHH, IPUMEHsIEMbIE NIPU OCBOEHUHU TUCHHUILUIUHBI (MO-

AyJast)

[Tpu peanuzanmu y4eGHON pabOTHI MO OCBOCHHIO Kypca «MHKpOOHOIOTHS C OCHOBAMHU
BUPYCOJIOTHU ¥ OMOTEXHOJIOTUUY UCTIONB3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHBIC TEXHOIOTUH:
¢ uHPOPMANMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
® IIPOEKTHBIE METO/bI O0YYEHUS;
®  JCCIIE0OBATEIbCKUE METOBI B 00yUCHNUH;
e npoOieMHOe 00yueHue

Cemectp | Bun 3ans- | Mcnonb3yeMble MHTEpaKTUBHBIE 00Opa3oBareibHble TexHO- | Komu-
s (JI, | morun 4ECTBO
JIP, 113) 4acoB
5 JIP paboTa B MaJIBIX TPYIIAX C [EIbI0 00CYXICHHUS OTBETOB Ha | 16

IPpCAIOKCHHDBIC JIA CaMOCTOSITEILHOM pa6OTBI BOITPOCHI 110
TEMC 3aHATUA.

KOHTPOJIMPYEMBbIE MPENO0IaBATEIEM TUCKYCCUH 110 TEMAM:

1. Ponp u Mecto Mukpobuonoruu. Victopus Mukpoouosio-
THH.

2. Mopddomnorus 1 HUTOIOTUS TPOKAPUOT.

CrtpoeHne 0 0COOEHHOCTH I'eHETUYECKOTr0 anmapara
6aktepuil. 'eneTnyeckue pekomOuHauu. Ooume
MPUHITUIIB TEHETHYECKON MHKEHEPHH.

4. 3aKOHOMEpPHOCTH POCTa M Pa3BUTHS MUKPOOPTaHU3-
MOB, KyJIbTUBUPOBAHHE, BIMSIHUE BHEITHUX (PAKTOPOB
Ha JKU3HEAEATEIBHOCTh MUKPOOPTaHU3MOB. OCHOBBI
9KOJIOTMH OaKTepHi.

5. OcCHOBbI OMOTEXHOJIOTUU KaK HAYKHU U cr1oco0a MpaKTH-
9YEeCKOT0 MCITOJIb30BaHMsI MOTEHIHANIA )KUBOTO. Brib
OMOTEXHOJIOTHH, 00IIas cXeMa OMOTEXHOJIOTHIECKOTO
MpOM3BOACTBA. buonornueckuii areHT. AnnapaTsl 1
METOAMKH KYJIbTUBUPOBAHHSL.

6. Metaboau3M MUKpOOpraHu3sMoB. MHOroo6pasue cro-
co00B xu3HH OakTepuil. Jprxanus (aspoOHOe U aHad-
poOHBIE), OPOKEHHUSL.

7. Y4acTue MUKPOOPTaHW3MOB B KPYrOBOPOTaX OCHOB-
HBIX OMOTEHHBIX 3JeMeHTOB. LIMKIIbI a30Ta, cephl, xe-
ne3a, yriepoja.

8. IIpuHUMIBI cCUCTEMAaTUKH POKapUOT. OCHOBHBIE
TPYIIIBI TETEPOTPOPHBIX OAKTEPHIA.




9.

OcHoBbl BUpycoaoruu. Ponb, cTpoeHue, penpoayKius,
cUCTeMaTHKa BUPYCcOB. KylbTUBHpOBaHME, BBIIBICHUE

Y TUIIUPOBAHUE BUPYCOB.

Htoro
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I[JBI Jun ¢ OTrpaHUYCHHBIMH BO3MOKHOCTAMHA 3O0POBbBA MPCAYCMOTPEHA OpPraHu3anusd
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHEM 3J'ICKTpOHHOI>i IIOYTHI.

4. OueHo4HBIE CpeACTBA AJs TeKYyIero KOHTPOJISA yCIeBaeMOCTH M TPOMeKy-
TOYHOI aTTecTalNu
OneHoyHbIe CpeCTBA MPeAHA3HAUEHBI JIJIsl KOHTPOJIS U OIICHKU 00pa30BaTeIbHBIX TOCTH-
KEHUI 00yJaroUINXCsl, OCBOMBIIUX MPOTrpaMMy yueOHOM TUCIHUILTUHBI «MHKPOOHUOIOTHS C OCHO-
BaMU BUPYCOJIOTUU U OMOTEXHOJIOTHU.
OneHoyHbIEe CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Uil MPOBEACHUS TeKylero
KOHTPOJIs B opMe 3aIlUThI Ta00paTOPHOM pabOThI, yCTHOTO OMpOCa, KOJTIOKBUYMA U MIPOMeKY-
TOYHOM aTTecTaluu B (hopMe BOIIPOCOB K IK3AMEHY.

CTpyKTypa OLICHOYHBIX CPEACTB JJIsl TEKYIIe U MPOMEKYTOYHOM aTTeCTANMH

HanMmeHoBaHHE OLIEHOYHOTO CpPeACTBa
Ne | Kox n HauMeHOBaHHUE UH-
PesynbraTsl 00ydeHus . [TpomexyTouHas
n/m JMKaTOpa Texymmii KOHTPOIIH
aTTecTanys
HOIIK-1.1. ITornmaer 3HaeT TeopeTHdeckme OCHOBHI | JlabopaTopHas pa- OK3aMeHaIIOHHbIE
TEOPETUYECKUE OCHOBBI OILICHKH MHUKpPOOHOTO Omopa3zHoo6- | 6ota NelNe 1, 2, 16, Bompockl NeNo
MHKPOGHOIIOTHH, BUpyco- | Pasusi, poib OuopasHooOpasus B | 17, ycTHbIi ompoc 1-10, 64, 73
foruu, GOTAHHKH, 30070- | HOANEPKAHUA KPYTOBOPOTOB OHO-
I'HH, a TaKKe pOJIh GHomo- | TCHHBIX OJEMEHTOB B 6uocdepe,
IHYECKOTO pasHooGpasus | MECTO U POIlb MUKPOOPraHU3MOB B
1 OCHOBHBIX OHOTe0XUMHUYECKUX
Kak Bexymiero gpakropa
. IUKIAaX; yMeeT  HCIOJIb30BaTh
YCTOHYMBOCTH KUBBIX CH-
5 OIIEHKY MUKpPOOHOTO OHOPa3zHO00-
cTeM 1 Groceps! B ne- pasus B ONPENEIICHUN COCTOSHHS
JIOM. OUOIICHO30B; BIAaJceT HABBIKAMHU
ma0opaTOPHON OICHKH MHUKPOO-
HOTO OMOpa3HOOOpa3us
HOIIK-1.2. IlpumeHseT B | 3HaeT TeopeTudeckne mnpuHOUIE! | JlaboparopHas pa- OK3aMeHalIOHHbIE
npo(heCcCHOHATBHOM JTesI- METOJIOB HaOIoAeH s, HAeHTUQH- | 60Ta NeNe 3, 4, 16, BoTpockl NeNo
TEILHOCTH METOIBI Kalluu, KITacCU(PHUKAIMHU, U KyabTH- | 17, 18, ycTHbIH 22,23,
HAGMIOCHNS, naeHTHU- | BUPOBAHHA MHKDPOOHOJOIMYECKHX | ONPOC 57-61
KallH, KiaccnHKAImH, 00bekTOB (OakTepuil, MHKPOCKO-
W Ky THBHpOBAHHS GHo- | THIECKIX rpuboB, BUPYCOB) B Ja-
OOpaTOPHBIX U TMPOMBIIUICHHBIX
2 JIOTHYECKUX OOBEKTOB B
YCJIOBHSIX; YMEET OCYILECTBIIATh B
MIPUPOIHBIX U TabopaTop- o
71a00paTOPHON MPAKTHKE METOJIBI
HBIX yCJIOBHAX. HAOIOCHUS, WACHTHU()HUKAINU W
KYJIbTUBUPOBaHUs OakTepuii B Ja-
OOpaTOPHBIX YCIOBUSIX; BIaJEeT
6a30BBIMH MUKPOOHOJIOTHYECKIMHU
71a00paTOPHBIMU HaBBIKAMH
NOIIK-1.3. AHanu3upyeT | 3HaeT OCHOBHBIE IyTH B3ammonei- | Jlaboparophas pa- OK3aMeHalIOHHbIE
B3aUMOJIEHCTBUE Opra- CTBUSI MUKPOOHOJIOTHYECKHX 00b- | 60Ta NoNe 5, 6 ycr- Bonpockl NeNe
HI3MOB Pa3JIMYHEIX BH- €KTOB JIPYT C APYTOM M CO CPEIOW | HBIN Ompoc 6, 25, 26, 64-72
3 JIOB JIPYT C APYTOM H CO o0HTaHMs; yMEeT HCIOJIb30BATh
cpeoii obHTanms MHUKPOOHOJIOTHYECKHE METOJIBI
OLIEHKH B3aHUMOJICHCTBHS MHKPO-
OpPTraHU3MOB JIpyT C IPYrOM H C
MPUPOAHON  CpeloH;  BiajeeT




HABBIKAMH  OLCHKUA  B3aMMO/ICH-
CTBUSI MHUKPOOPTaHU3MOB [Py C
JIPYTOM H CO cpeioi 0OHTaHusI

NOIIK-1.4. YyacTByeT B | 3HaeT OCHOBHBIE IyTH MHKpoOHo- | Jlaboparophas pa- OK3aMeHaIOHHbIE
paboTax 1o MOHHTO- JIOTHYEeCKOW OLEHKH cocTosiHusA | 6ota NeNe 9, 10, 11, Bonpockl NeNo
PHHTY, OLIGHKE COCTOSIHMs | OKPYXKAlOLICH CPeJbl; yMEeT WC- | YCTHBII OlpocC 64-72
OKpYKaroLLeil cpefbl 1 M0JIb30BaTh OaKTEPHOJIIOTHYECKUE
oXpaHe GHOPECYPCOB. METOAB! IS OLCHKH COCTOSHNA
MIPUPOTHOM Cpenbl; BIafeeT HaBbI-
KaMHd pPabOTHIl Ha J1a0OpPaTOPHOM
000pyIOBaHUH ISl OLIEHKH COCTO-
SIHYSI IPUPOJHOM Cpeibl
HOITIK-2.1. [ToruMaeT 3HaeT TMPHUHIUIBI PaboTel OCHOB- | JlabopaTopHas pa- DK3aMeHAIMOHHBIC
NPHHLMATIB paGoTHI OC- HBIX CHCTeM >Xu3HeoOecreueHus u | 6ota NelNe 12, 13, 14, | Bompocsr NeNe
TOMEOCTaTUYECKOH peryssiuuu | 15, ycTHBIH onpoc 17-23
HOBHBIX CHCTEM JKU3HE- N .
KM3HEHHBIX (QYHKIMH y OakTepuii:
obecriedeHusI © TOMeOCTa- MOP(OIIOTHIO, CTPOCHHE, MeTabo-
THYECKOH peryssiuu JIM3M NPOKAPHOTUYECKHX OHOJIOTH-
KM3HEHHBIX QyHKUUI y 4eCKUX 00BbEKTOB, 0COOCHHOCTH OC-
PACTCHMIA U y KUBOTHBIX, | HOBHBIX DHEPreTHYECKHX IPOLEC-
CTIOCOGHI BOCTIPHSTHS, coB (OposkeHus, ,I[LIX&HI/If[, XEeMO- B
¢dorocuHTEe3) OakTepuii; ymeer
XPAHCHIA 1 HEpelatii HH- OPHEHTHPOBATHCSI B COBPEMEHHBIX
(hopmaLun, OpHCHTHPY- METOIMYECKHX MOIX0axX, KOHIETI-
€TCA B COBPEMEHHBIX ME- | musax W mIpobieMax (U3HOJIOTHH,
TONUYECKHX MTOIX0AaX, LUTOJIOTHU U OMOXUMHU MUKPOOP-
KOHLIETILWSIX U IIpOGIe- TaHU3MOB; BJIaJi€€T HaBBIKAMH Op-
Max (DH3HOJIOTHH, ITHTO- TaHU3alUu J1Ta0OPaTOPHOTO HCCe-
JIOBaHMS
JIOTHH, OMOXUMUH, OHO-
¢u3nKy.
HOIIK-2.2. BeisiBisier u 3HAeT MPHUHIMIIBI OLCHKH B3auMo- | JlabopaTopHas pa- DK3aMeHalMOHHbIE
KPUTHYECKH aHATM3UpyeT | CBA3U (u3Hoaoryueckoro cocros- | 6ora NeNe 16, 17, 18, | Bompocst NeNe
B3aMMOCBS3b (DU3MOJIOTH- | HHS MHKPOOPTaHH3MOB ¢ (haKTo- | YCTHBIH ompoc 33-35
YECKOTO COCTOSIHUS 00B- paMu OKpyXarolel cpeibl; yMeeT
eKTa ¢ (haKTopamMu OKpy- KPUTHYECKH aHAJM3MPOBATh MOJTY-
KaIoIIeH cpejbl. YEeHHBIE B IPOIiecce J1abopaToOpHOi
JIeATeNIbHOCTH PE3yJIbTaThl; Bla-
JiIeeT HaBbIKAMH TIPOBEPKH U
OLICHKHM DE3yJIbTaTOB J1abopaTop-
HOTO HCCIIEIOBaHUsI B 00JacTH
OLICHKH B3aMMOCBSI3H COCTOSIHUS
MHKpPOOPTaHM3MOB C (aKTOpaMu
BHEILIHEH cpesibl
HOIIK-2.3. [Tpumensier 3HAeT ITIOCTAHOBKM dKcrepuMeHTa | JlabopaTopHas pa- DK3aMeHalMOHHbIE
SKCIIEPUMEHTAIIbHBIE Me- JUIsl MUKpOoOHosorndeckol onenku | 6ora NeNe 16, 17 BOmpockl NeNo
TOJBI JUI OLEHKH COCTOSI- | COCTOSIHMSI ~TPHPOJHOW  CPelbl; | YCTHBIH Ompoc 2-21
HHUSI )KHUBBIX 00BEKTOB. yYMEEeT MCII0JIb30BaTh MUKPOOHOJIO-
TMYECKHEe METObI Uil MHUKPOOHO-
JIOTUYECKOM OLIEHKH COCTOSIHUS
MIPUPOJTHO# Cpe/ibl; BiajieeT HaBbl-
KaMH pabOTBl Ha COBPEMEHHOM
000pyIOBaHHUH ISl OLIEHKH COCTO-
SIHUSL IPUPOJTHOM Cpezibl
HOTIK-5.1. TTouumaer 3HaeT MHUKpoOuonorudeckue oc- | JlaboparopHas pa- OK3aMeHaI[MOHHbIE
NPUHLMIIBI COBpeMeHHOH | HOBBI paboTel CoBpeMEHHBIX Omo- | 0oTa NeNe 12, 13, Borpockl NeNe
YCTHBIH onpoc 36-41

OMOTEXHOJIOTUH, TIPHEMBI
TeHETHYECKON MH)KEHe-
pHUH, OCHOBBI HAHOOHO-
TEXHOJIOTUH, MOJIEKYJISIp-

HOT'0 MOJCIIMPOBAHMUAA.

TEXHOJIOTHUECKUX  HPOHU3BOJCTB,
HCTOJBb30BaHNE NPUMEHEHHUS Oax-
Tepuii B Ka4ecTBE OMOJIOTHYECKOT0
areHTa, OCHOBbl T€HETHYECKHX




TpaHchopmaluii 6akTepuil U BUpY-
COB,  YIBTPAaMHKPOCKOIHUYECKOE
CTpOCHHE MHUKPOOHOH KIETKH |
BUPYCHOM 4YacTHI[Bl B KOHTEKCTE
HaHOOMOTEXHOJIOTHH, MOJEKYJISp-
HBIC OCHOBBI CTPOCHHUS U (PYHKINH
OaKkTepuaJbHBIX CUCTEM MEXaHM3-
MOB JUIi HX MOJEIUPOBaHHUS;
YMEET HCIOJIb30BaTh COBPEMEH-
HBbI€ MPEJCTaBICHUS MeEXaHU3Max
HACJICICTBEHHOCTH U H3MEHUYUBO-
ctm Oaktepwii B y4eOHOH W
HAYYHO-HMCCIIEAOBATEILCKON  JIEsI-
TEJIBHOCTH, MPHUMEHSTh 3HAHUS O
MHKPOOPTaHU3MaxX KaK LEHTPalb-
HOM areHTe COBPEMEHHBIX OHOTEX-
HOJIOTHH;  BIaJeeT  HaBBIKAMH
NIPaKTUYECKOU HHTEPIIPETALUU
TEOPETHIECKNX 3HaHUI B 00IacTH
COBpPEMEHHOM OUOTEXHOJIOTHH,
NIPUEMOB TI'€HETUUYECKON WHKEHE-
pHH, OCHOBBI HAHOONOTEXHOJIOTHH,
MOJIEKYJISIPHOTO MOJICITMPOBAHM,
a Tak)Ke OCHOBHBIM INOHATHHHBIM
anmnapaToM MHKpPOOHOJIOTHH, CHO-
COOHOCTBIO HCIIOIB30BAaTh €ro Ha
IIPaKTHUKE

HOIIK-5.2. OuenuBaer 1 | 3Hae€T MNPHUHIMIBI NPOrHO3uWpoBa- | Jlaboparophas pa- DK3aMeHalMOHHbIE
MIPOTHO3MPYET IEePCIICK- HUS M OICHKH OmoTexHoiormde- | 6ota NeNe 7, 8, 9, 10, | Bompocsr NeNe
TUBHOCTb OOBEKTOB CBOEH | CKOH MEpCIeKTMBHOCTH MHKpPOO- | yCTHBIH ormpoc 22-25
npodecCHOHANBHON Nest- HBIX IITAMMOB JUIS HCIIOIb30BaHUS
TEBHOCTH JUI OMOTEXHO- | B COBPEMEHHBIX OMOTEXHOJIOrHYe-
JIOTHYECKUX TPOU3- CKHMX NPOM3BOJICTBAaX; YMEET B Ja-
BOJICTB. OOpaTOPHBIX YCIOBHSX OLIEHHTh
9 CBOICTBa OaKkTepuabLHOTO
HITaMMa B YaCTH OLIEHKH TEXHOJIO-
TMYHOCTH; BJIaJIeeT HaBbIKAMHU MIPO-
BEPKHU U OLIEHKH OMOTEXHOJIOrnye-
CKOW TMEepPCHNEeKTHUBHOCTH IJIs HC-
TI0JIb30BaHMUS B COBPEMEHHBIX OHO-
TEXHOJIOTHYECKHUX TPOM3BOACTBAX
71a00paTOPHBIMU METOIAMH
HOIIK-5.3. lemoHCTpU- 3HAeT OCHOBHBIE NpUHOMNBI Ono- | JlabopaTopHas pa- DK3aMeHalMOHHbIE
pyer BiajeHue pueMaMy | 0€30IIaCHOCTU IIPOU3BOJACTB, cBs- | 6ota NeNe 1, 2, 3, 4, Borpockl NeNe
onpeieNieHdst OHoJIorMYe- | 3aHHBIX C MCIOJIb30BAaHUEM OHMOJIO- | YCTHBIH OIpOC 1-19
CKOMi 0€3011acHOCTH ITPO- THYECKOTO areHTa; yMeeT CTe-
JYKIIUK OMOTEXHOJIOTHYE- | PUIBHO OCYLIECTBIATh Oa30BbIE
CKUX ¥ OMOMEIUMIMHCKUX | OHEepaluy C MHUKpOOHOIOruye-
10 IIPOU3BOJICTB. CKUMH areHTamu (0Oakrepuanb-
HBIMH KYJITYPaMH) C YU4ETOM Tpe-
OoBaHuii OMO0OE30mACHOCTH; BIla-
JIeeT HaUIeXKAIIMMK HaBbIKAMU J1a-
OopaTopHOH  MHKpOOMOJIOTHYe-
CKOH paboThl ¢ peanu3anueit 6azo-
BOro IpUHIMIA 0M00E301IacHOCTH
MOIIK-8.1. JlemoHcTpH- | 3HAET NPUHUMIBI PaboThl ocHOB- | JlabopartopHast pa- OK3aMeHaIIOHHbIE
11 DPYeT BilajicHHE OCHOB- HOTO MHUKpoOuosoruueckoro o6o- | 6ora NelNe 2, 3, ycr- Bonpockl NeNe
pyZIOBaHUS; yMeET CO3[aBaTh IUIaH | HbIA OMpoc 34-41, 77,78

HBIMHW THUIIAMH SKCIIC -

HCCIIEIOBAHMH U paclpeelisiTh 3a-




IIMOHHOTO 1 JJabopaTop-
HOTO 000pYyAOBaHUSI.

Jlaud, B 3aBUCHUMOCTH OT ILIAHUPY-
€MOT0 K IOJIy4EeHHIO BH/a Jabopa-
TOPHOW MHUKPOOMOJIOTHUECKON UH-
(opmaruu; BiajgeeT HaBbIKaMH Op-
raHu3aluy J1abopaTopHOro Hccie-
JIOBaHMsl JUIs OLICHKU COCTOSIHUS U

000py/IOBaHHUE B MOJIEBBIX
n  7a0OpaTOPHBIX YCIIO-
BHUSIX, OOOCHOBBIBAET I10-
CTaBJICHHBIE 337]a4 B KOH-
TEKCTe COBPEMEHHOTO CO-
CTOSHUS TIPOOJIEMBI, HC-
MoJIk3yeT  MaTeMaThde-
CKHE METO/Ibl OIICHUBAHU
TUMOTE3, 00pabOTKU 3JKC-
MEpUMEHTAIbHBIX  JaH-
HBIX, MaTeMaTU4EeCKOIo
MOJIETTMPOBaHMUS OMOJIOTH-
YECKHX MPOILIECCOB U aJIeK-
BaTHO OLIEHMBAeT JOCTO-
BEPHOCTb U 3HAYUMOCTh
MOJy4YEHHBIX  pe3ynbTa-
TOB, IIPEACTABIACT UX IIH-
POKOH ayAUTOpUU U BEAET
JIICKYCCHIO.
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obopynoBaHus B 1abOpPaTOPHBIX
YCIOBUSIX /IS OLIEHMBAHUS Hayd-
HBIX W TIPAKTHYECKUX THIIOTE3;
yMEeT NPUMEHATh MHUKPOOHOJIOTH-
YeCKUe TEXHOJIOTMHU B J1abopaTop-
HBIX YCJOBHSIX, OLIEHHBATh JIOCTO-
BEPHOCTh ¥ 3HAYUMOCTH I10JIy4YeH-
HBIX JIaHHBIX OaKTepHaJbHBIX I10-
CEBOB Ha Pa3jIMYHbIE CPEJbI, OIpe-
JIeTSITh YUCTOTY KYIbTYp pasind-
HBIMH METOJIaMH; BJIaJIe€T OCHOB-
HBIMH HaBBIKAMH IPEACTAaBICHUS
pe3yNbTaToB  MHKpPOOHOJIOTHYE-
CKUX HCCJIECIOBAaHUM  IIHUPOKOH
ayAUTOpHHU, 0OOCHOBAaHUS THIIOTE3
HUMEIOIINMCS  METOZOJIOTHYECKUM
arnmapaTom

BO3MOXKHOCTH ~ BOCCTaHOBIICHUS
O6ropecypcoB
UOIIK-8.2. TlonuMaeT 3HAeT aCIeKTHl NpUMeHeHus 6uod3- | JlabopaTopHas pa- DK3aMeHAIMOHHBIC
ocoGenHocTH BriGpanHoro | THKH 110 OTHOILIEHHUIO K 0oOBbexTaMm | OoTa NizNQ 1,2,18 BoTpockl NeNo
MHUKpPOOHOJIOTHH —  OaKTepusiM, | YCTHBIH ompoc 40, 77, 78, 80
00BeKTa MpodhecCHoHATb-
N MHKpPOCKOIINIECKUM TprudaM U BH-
HOM ACATCIBHOCTH, YCJIO- | hyeam, a Takke MHKPOGHOIOTHUE-
BHsI €TO CONEPXKAHMSA MPaA- | cKUM MpoIeccaM U OHOTEXHOJIO-
12 OOTBI C HUM C Y4ETOM THSIM, UCTIOJIb3YIOIINM KIIETKH KH-
TpeGOBaHMiT GHOITHKH. BOTHBIX U YEJIOBEKA; yMEET OIpe/ie-
JISITH ONTUMAJIBHBIN PeXUM yOUBKH
0TpabOTaHHOTO MHUKPOOHOJIOTHYE-
CKOTO MaTepHayia; BJaJeeT HaBbI-
KaMH y4eTa TpeOOBaHUI OMOITHKA
npu paboTe ¢ MUKPOOPraHu3MaMu
HOTIK-8.3. AHAITH3H- 3HAeT OCHOBHBIC ITyTH OCHOBHbIe | JlabopaTopHas pa- OK3aMeHaIMOHHbIE
DPYET 1 KpHTHHUECKH Olie- NYTH ONTHMM3ALMH PEIIEHNs MO- 6ora N:_’Ng 1,2,18 Bompockl NeNo
CTaBICHHON  METOJOJOTHYECKON | YCTHBIH Ompoc 31-39
HHBAET pa3BUTHE HAYyU-
. 3a7a4d, CIOCOOCH KpPUTHYECKH
HEIX MJICH, Ha OCHOBC OLICHWBATh PAa3BHTHE HAYYHBIX
HMCIOIIMXCS pECYpPCOB U7eH B IIeJICBOH MpeaMeTHON 00Ja-
13 COCTaBJISIET MJIaH pere- CTH; YMEET CTPOWThH IUIaH Jabopa-
HUS TI0CTABJIEHHOM 3a- TOPHOTO MCCIICIOBAHMS HA OCHOBA-
fa4n, BHIGHpaeT 1 Moy~ | HAH MCXOJHO MMEIOMIUXCA H Ore-
bummpyer MeTome- paTuBHO MOJIU(UIMPOBAHHBIX Me-
TOJMYECKUX PHEMOB; BJIaJICET aK-
CKHE MPUEMBI.
TyaJbHBIMHU MI/IKpO6I/IOJ'IOI‘I/I‘Ie-
CKHMHU HaBbIKaMU
HOIIK-8.4. Ucnionk3yeT B | 3Ha€T METOJOJIOTHUECKHEe OCHOBHI | JlabopatopHas pa- OK3aMeHaIOHHbIE
npodeCcCHOHANBHON Jiesl- | ¥ NPUHLUIBI IPUMEHEHHs1 MUKpO- | 6oTa NeNe 14, 15, 16, | Bompocs NeNo
TEJILHOCTH COBPEMEHHOE | OMOJOTMYECKMX TEXHOJOTMH U | yCTHBIH OIpoc 1-12

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATePHAJIbl, HE00X0AMMbIe 1JIsl OLleHKH
3HAHUH, YMEHHUI1, HABBIKOB W (WJIM) ONBITA JeSITeIbHOCTH, XaPAKTePHU3YIOIIMX 3Tanbl (pop-
MHPOBaHHMS KOMIIETEHIUI B IIpoLecce 0CBOCHHSI 00pa30BaTe/bHOM NPOrpaMMbl

IIepedyeHb BOIIPOCOB ISl YCTHOTO KOHTPOJIS 3HAHUM CTYJEHTOB:




Tema 1: MukpoOHo0J10THSI KAK HAYKA — Olpe/ieIeHue, pa3aejieHle M0 HA3HAYEHUI0 U 00beK-
Tam. [loJi0:keHue U POJIb MUKPOOPTraHU3MOB B KHBOIl npupojae. UcTopusi pa3BUTHSI MUKPO-
0MO0JIOrNYeCKUX NMPeACTABJIeHU U MeTOA0B. Boigaommecs: yueHble — MUKPOOUOJIOTH.

BOHpOCBI JJIA ITIOATOTOBKH .

1. TIpenmer u 3a1auu MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBpeMeHHOM Onostorun. Juddepen-
[Uanys MUKPOOHOIOTUYECKON HAYKH TI0 LENsAM U 00beKTaM ucciegoBanust. OCHOBHBIE pa3/Ielibl
MHUKPOOHOJIOTHH.

2. 3amauu MUKpOOHMOJIIOTHYECKOH HayKH. 3HAYCHHE MUKPOOHOIOTUY JIJIsl pa3BUTHS (PU3HKO-XH-
MHUYECKOH OMOJIOruN, MEJUIIMHBI U CEIILCKOTO X034HCTBaA.

3. T'maBHbIe HampaBiIeHUS Pa3BUTHS COBPEMEHHON MUKPOOUONIOTHH: (DU3HOIOTHIECKOE, IKOIIO-
THYECKOE, MOJIEKYJISIPHO-T€HETHYECKOE.

4. llonoxeHue MUKpOOPIaHU3MOB B JKUBOM npupoje. IIpokapuoTHbIe U 3yKapHOTHBIE MUKPO-
OpraHU3MBI; CXOACTBO U OCHOBHBIE Pa3IUYMsL.

Tema 2: MopdoJsiorusi u uurosnorus npokapuor. Crpoenue 6akrepuainbHoi kierku. Kie-
TOYHAsl CTeHKa, MeMOpaHHble M HeMeMOpaHHbIe OpraHe/ibl. MexaHu3Mbl NOABUKHOCTH.

BOHpOCI)I JJI TIOATOTOBKU

1. Pasmepsl u ¢popma GakTepuanbHbBIX KiIeToK. O0mmas XapakTeprCcTUKa CTPOCHUST OaKTeprallb-
HOW KJIETKH.

2. Kuerounas crenka 6akrepuii. CTpoeHHe, XUMHUECKUI cOCTaB, (YHKINHU KICTOYHON CTEHKH.
bakrepun 0e3 kinerouHoi creHku: L-gpopmbl OakTepuii, MukomiaazmMbl. CIM3UCTBIE CIOH, KAIICYJIbI
U 4exJibl y 6aktepuil. UX XuMu4eckuii coCTaB M 3HaYCHUE.

3. Kryruku y 6akrepuil pasmepsl, popma, CTPOCHHE, YUCIO U B3aUMOpacnoioxenue. Mexa-
HU3M JIBWKCHHUS KTyTUKOB. Bopcuuku (puMOpun), ux oTauuus u QyHKIHH.

4. Iuromnasmarnyeckas MemOpaHa. Ee xumuueckuit cocras, crpoeHue, GpyHkuuu. Buyrpukie-
TOYHbIE MEMOpPAHHBIE CTPYKTYPBI y OaKTEepHil U UX PYHKIIHU.

5. Pubocomsbl GakTepuil, UX CTpOeHHE, XUMUUECKUH cocTaB, GyHKuUU. CyObeqUHULBI pUbO-
coM. [Tommcomsl.

6. OcoOGeHHOCTH CTPOEHHS SIIEPHBIX SKBUBAJICHTOB Y OakTepuil. bakTrepuanbHas xpoMocoMa u
ee crpoeHne. OTiMuMs HYKIEOoUI0B OakTepuit or saep sykapuot. [lnazmuasl. MHCcepunonubie
DJIEMEHTHI U TPAHCIIO30HBI.

7. Onpocnopsl U Apyrue mnokosuuecs Gopmsl 6akTepuii. CTpoeHHe 3HAOCIOP U MPOLEecC UX
(dbopmupoBaHus. 3HaUE€HHE YHAOCIIOP y OaKTEepHil.

Tema 3: CTpoeHue reHeTH4eCKOro annapara dakrepuii. Oco0eHHOCTH HACJIECTBEHHOCTH 1
H3MeHYUBOCTH. ['eHeTHYeckue pekoMOnHanuu. O0Ke NPUHIMIBI TeHETHYECKON HHKEHe-
pun.

BOHpOCH JJIA TIOATOTOBKU!

1. Tenernueckue pekoMOMHAIMK Y OakTepuil. MexaHNU3M BKJIIOUEHHS T€HETUYECKOr0 MaTepH-
ajna B 0aKkTepUaIbHYIO XPOMOCOMY.

2. Tpaucdopmanus y 6axrepuit. Onsitsl ['pudpurca. [Ipupona tpanchopmupyromero pakropa
U MEXaHU3M TpaHcpopMmaluu. 3HaueHue TpaHchopMaIuu.

3. Tpancaykuus y 6akrepuii. Hecrienmduueckas u cnenuduueckast TpaHCAYKIHUS.
Konbtoranus y 6akrepuii. [Tonosoit gpakrop (F- mnazmuza), ero nokanusaius B 0akTepuanbHOR
KJIETKE U CBOMCTBA

Tema 4: 3aKOHOMEPHOCTH POCTA M PA3BUTHS MUKPOOPIaHU3MOB, KYJbTUBHMPOBAaHHE, BJIUSI-
HHe BHELIHHMX (PAKTOPOB HA KU3HeAeATeJbHOCTh MHKPOOPraHu3MoB. OCHOBBI IKOJIOTHMH
O0axkTepuii.

BOHpOCLI JJI1 TIOATOTOBKU



1. Poct u pa3Butue 6aktepuii. THIIBI pa3MHOKCHHUS.

2. Mexanu3Mm nutaHus y OaxkTtepuil. BHekneTouHoe nepeBapHBaHHE MUTATEIbHBIX BEIIECTB.
[IpoHUKHOBEHNE MUTATEILHBIX BEIIECTB Yepe3 MIa3MaTHIECKYI0 MEMOpaHy.

3. Tunsl nUTaHUS Y MUKPOOPTaHU3MOB. AyTOTpodsI 1 rerepoTpodsl. Turel ayrorpodHOro mnu-
tanus. ®oTo- u xemoayToTpodsl. Opranorpods! 1 TUTOTPOPHI. BoceMb cioco00B KHU3HH MTPOKa-
PHOT.

4. Pocrt u pa3BuTHE MUKpOOpraHu3MoB. [leproanueckoe U HempepbrIBHOE KYIbTUBUPOBAaHUE. 3a-
KOHOMEPHOCTHU POCTa YHCTHIX KYJIbTYp OakTepHil MpH MepHOAMYECKOM KyIbTUBHpOBaHUH. Kpu-
Bas pocTa.

5. KynbruBupoBanue MUKpoOpraHn3MoB. HakonutenbHble KyabTYpbl. [IpHHIMIT 3JI€KTUBHO-
cTH. UHCThIe KyIbTYphl MUKPOOPTaHU3MOB.

6. MHcrounukwu yrinepona, ucnoib3yembie Oaktepusmu. [loHsTHE CHIpbE B MUKPOOHOIOTHYECKOM
MPOMBIIIIICHHOCTH.

7. VICTOYHHMKM a30THOTO MUTAHUS Y MUKpoopranu3moB. @akTopsl pocta. [IporoTpods! u ayk-
cotpodbl. MicTounuku cepsl u docdopa.

8. OCHOBHBIE THITBI CpeJl, IPUMEHIEMbIX B MUKpOOHOIOTHU. Pacpeaenenne mo Ha3HAYeHUIO,
coctaBy, KoHCHUCTeHIIMU. OCHOBHBIE TPEOOBaHUS K MUTATENbHBIM CpPEaM U MPUHIUIBI UX KOH-
CTpYHUPOBaHUS

9. 3aKOHOMEpPHOCTHU POCTA YUCTHIX KYIbTYP MUKPOOPTaHU3MOB IPU MEPHOIUIECKOM KYJIbTHBU-
poBanuu. KpuBas pocra mepruornuecKoil KyJIbTypbl, OCOOCHHOCTH OTIEIBHBIX (Pa3.

10. Bnusnue BHemHuX (akTOpoB (Temiieparypa, pH u ap.) Ha )KU3HEAEATEIBHOCTh OaKTepuil.
11. Buusanue TemnepaTypsl Ha pocT OakTepuil. Mcronb3oBaHue BbICOKMX TeMIIEpaTyp Uisl CTe-
prinzanui. MeTopl CTepUIn3auu.

12. Tlacrepusanus u TuHAamM3ams. [I[puMeHeHne B MEUIIMHE M TPOMBIIUICHHOCTH.

Tema 5: OcHOBBI OMOTEXHOJIOTHM KAK HAYKH M CI0CO0a NMPAKTHYECKOT0 UCIO0JIb30BaAHUS MO-
TeHIHAJIA }KUBOro. Buabl 0MoTexHoJ10ruii, 001mas cxeMa OMOTEXHOJIOTHYECKOr0 MPOU3BO/I-
cTBa. bruosoruyeckuii areHT. Annaparbl 1 METOAUKHU KYJIbTHBUPOBAHMS.

BOHpOCI)I JJIA TIOATOTOBKU

1. bBuorexnonorus. Onpenenenue noHsATHs. [lpuMeHenne B MeUIIMHE, MUILEBON K XUMUYECKOM
MPOMBIIIIIEHHOCTH.

2. buosnepreTtnka, 6MOre0TEXHOIOTHS, IKOJIOTHYECKast OMOTEXHOIOTHUSI.

3. OcHoBHas cxeMa U KOMITOHCHTBI OMOTEXHOJIOTHYECKOTO Mpon3BoicTBa. O00pyI0BaHHE IS
[ITyOMHHOTO KYJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB, KJIETOK PACTEHUN U KUBOTHBIX.

4. BHOTEXHOJOTMUYECKUE MPOLECCHl U anmapaThl IEPUOJUUECKOr0 U HEPEPHIBHOTO KYJIbTHBH-
pOBaHMSL.

5. buonornyeckuii areHT. MUKpOOpraHU3Mbl — OCHOBHBIE MPOIYLIEHTHI B OMOTeXHOIOTHH. VH-
JTYIUPOBAHHbIN MyTareHes U CTyMEeHYaTbli 0TOOp KaKk METO/ CO3/IaHus IITaMMa-IIPOAYLICHTA.

6. Ilomyyenne MITaMMOB-TIPOAYIICHTOB JUUISI MUKPOOHBIX OMOTEXHOJIOTHI. VICTOYHHKH 11eJIeBhIX
TEHOB JUIsl TEHETUUECKON MH)KEHEPUH OaKTepHil.

Tema 6: Mera6oau3mM MukpoopraHusMoB. MHoroo0pasmue cnoco00B KU3HM OakTepuii.
DJIEKTPOHTPAHCNIOPTHOE U cyOcTpaTHOEe (Poc(hOPHINPOBAHHUE.

BOHpOCBI JJIA TIOATOTOBKU !

1. Dmuepreruueckuil oOMeH y OakTepHil U ero cBs3b C KOHCTPYKTUBHBIM. OCHOBHBIE ATalbl pac-
LIECTUIEHUS YTIIEBOJIOB.

2. OtHomeHne MUKpOOOB K kuciopoxay. [lyTu momydeHust SHEpTHH B aHAPOOHBIX B a9POOHBIX
YCIOBUSX.



3. AHnaspoOHoe pacmierieHue yrieBogoB. CyocrpatHoe hochopunuposanue. [Tyt DmbOnena-
Meiieproda u qpyrue Ha4aabHbIC yTH aHAYPOOHOTO PACHICTUICHUS YIIIEBOOB. DHEPreTUYECKas
3¢ pexTUBHOCTH aHA3POOHOTO PACIICTIIICHUS TIFOKO3bI.

4. Tlonstue o Opoxxkenusix. Koneunsie mpoayktel. Bunel 6poskenuii. MacissHOKHCIIOE U IPOTIH-
OHOBOKHUCJIO€ OPOKEHHUS.

5. TomodepmenraruBaoe u rerepodepMeHTaTiBHOE OpokeHus. Mx Bo3Oymutenu. [TpakTuye-
CKO€ MPUMEHEHHUE.

6. AbnpoOHOe pacuieryieHHe MUPOBUHOIPAIHON KHCIOTHI. LMK TpUKapOOHOBBIX KUCIIOT, Mepe-
HOC JIGKTPOHOB U OKUCIHUTENbHOE (hocopunrpoBanue. Boixoa sHepruu mpu a3poOHOM paciiern-
JICHUU YTJIEBOJIOB.

7. AspoOHoe u aHa’pOOHOE JbIXaHUE Y MIPOKAPUOT. Buabl aHa3poOHOTO ABIXaHUS U €T0 3Haue-
HUE.

8. dortorpodHbic OakTepuu U MX (HOTOCHHTETHYECKHH armapaT. MexaHu3Mm OakTepuaaIbHOTO
¢dorocunTesa. OTmmunst HoTOoCHHTE3a OAKTEPHIA U PACTCHUH.

9. ®dotocuHTE3UpYIOIIKE 3eNIeHbIe U MypIypHbIE CepHbIe OaKTepuu, ux Xxapakrepuctuka. Oco-
OCHHOCTH CTPOCHUS, IUTOIUIA3MATHIECKIE BKIFOUECHUS CEPBI, UX POIIb.

10. ®doTocuHTE3UPYIOLIUE MyPITypPHbIE HECEPHBIE OAKTEPUH, UX XapaKTepucTuka. JJoHopsl BOAO-
pona y GOTOCHHTE3UPYIOMIHUX HECEPHBIX OAKTCPUH.

11. ®unym "Huanobakrepun". CTpoeHUe UX KIETOK U MOJOKEHUE B CUCTeMe opraHu3MoB. Oco-
OeHHOCTH (POTOCHHTE3A Y IMaHOOAKTEPHUH.

12. Xemocunresupytomue 6aktepun. FIx ocHOBHBIE rpynibl. MexaHu3M XxeMocHHTe3a. PaboThl
C.H.BuHOrpaacKoro 1o u3y4eHnt0 XeMOCHHTE3UPYIOMUX OaKTepuil.

13. Hurpudummpyrommue 6akrepuu. Padors C.H.BuHorpaackoro mno ux BblIEICHHUIO. 3HAUCHUE
HUTPUPHUKAIHH.

14. XeMOCHHTE3UpYIOIIHE CEepHbIC U THOHOBBIE OakTepuu. X posb B MpUPOJE U MEXaHU3M Xe-
MOCHHTE3A.

15. JKenezobaktepuu. OCHOBHBIE TpeNCTaBUTENH Tpynmbl. YexompuaTeie OakTepuu. PaboOThI
C.H.Bunorpazackoro u H.I'.Xomo1H0r0 110 N3y4eHHI0 Kene300aKTepHil.

Tema 7: YuyacTHe MUKPOOPraHM3MOB B KPYTOBOPOTAaX OCHOBHBIX OHOTreHHBIX 3JIEMEHTOB.

BOHpOCH JJIA TIOATOTOBKU !

1. MuxkpoOHoe pa3nokeHHe Kpaxmala, IeKTHHA U IpyTuX yrieBoaoB. [IpakTruueckoe 3HaueHue
IPOLIECCOB.

2. AspoOHoe 1 aHa’pOOHOE pa3I0KEeHNEe MUKPOOPTraHU3MaMH KJIETUYaTKH (LeJIT0103b1). Bo30y-
nuTenu npouecco. CKonb3sine OakTepuu.

3. Ponp MUKpOOpPraHN3MOB B OMOJIOTHYECKOM KPYTOBOPOTE BEIIECTB B MPHPO/IE.

4. Kpyrosopot yriepoaa B npupojae. @ukcanus CO2 B mporeccax GpoTo- U XeMocuHTe3a. Bbl-
JIeJIeHNE YIIIEKUCIOThI IPU pacnaie LEJUTI0I03bI U YIIIEBOA0POI0B.

5. Kpyrosopot a3ota B npupojie. AMMOHU(UKALUS U MUKPOOPTaHU3MBI, €€ BBI3bIBAIOIIIHE.

6. Hwutpudwukamus u BeI3pIBatonIrie ee MUKpoopranu3mel. Padboter C.H. BuHorpaackoro mo Bei-
neneHuro HUTpudukaropos. JleHuTpudukanus

7. Mukpobuonornueckas uxcainus arMocdepHoro azora. CBOOOTHOXKHUBYIIHE a’dpOOHBIE U
aHadpoOHbIe a30TuKcaTopsl. Ponb B mpupose.

8. KiryOeHbpKOBBIE OaKTEepHH, UX XapaKTEPUCTHKA, B3AMMOOTHOIICHUS C paCTEHUsIMH. Y 1o0pe-
HUS Ha OCHOBE a30T(QHUKCUPYIOLINX MUKPOOPTaHU3MOB.

9. MuxkpoOHOE OKHCIICHHE Cephl U €€ COSAMHEHUH (POTOCHHTE3NPYIONMMH H XEMOCHHTE3UPY-
IOIIMMHU OAKTEPHSIMHU.

10. BoccranoBnenue cynb(haTOB MUKPOOPTaHH3MAaMH, €ro MPUYHHBI U 3HaueHue. KpyroBopot
CEpBI B IPUPOJE.

Tema 8: IIpuHuunsl cucremaTuku npoxapuor. Ilonsitue Buga y Oakrepuii. OCHOBHBbIE
rpyHnnsbl rereporpodHbIX 0aKTepuid.

Bomnpocs! 11 moAroTOBKU:



1. OcHOBHBIC IPUHITUITBI TAKCOHOMHUHU TIPOKAPUOT U €€ MECTO B COBPEMEHHOM OMOJIOTMYECKOM
cUcTeMaTHKe. JKOJIOoTo-(pu3nonornyeckas v GuiIoreHeTudeckass CHCTEMaTHKa IPOKAPHOT.

2. Ilpusnaku OGakTepuii, yauTbIBaeMble Mpu UX Kiaccupukanuu. [lonstue o Buae, KyJIbType U
mramme OaKkTepuil.

3. MonekynsapHO-TeHETUYECKUE METOAbl UICHTHU(PUKAMU OaKTepHii. Y CTaHOBJIEHHE BUIOBOMN
IIPUHAJJIEKHOCTH MUKPOOPIraHu3Ma.

4. OcHoBHbIE Ipynbl rerepoTpodHbIx 6akTepuii. Crnupoxersl. CTpoeHHE CIUPOXET U UX OTJIU-
4y OT Apyrux Oakrepuil. OcHoBHBIE npencTaBuTenn. CriupaibHbIe U U30THYTHIE OaKTEpUH.

5. @unywm "l[Iporeobakrepus"” kak HanOoJee U3ydeHHas TpyIna MUKpoopranu3mMoB. CemeicTra
IHTEPOOAKTEPHil, ICEBIOMOHA/T , BAOPHOHOB.

6. Ounym "OupmukyThl". XapakTepucTHKa CTa()UIOKOKKOB M OaIlHII.

7. OCHOBHBIE TPYIIIBI TETEPOTPOPHBIX OaKTepuil. AKTHHOMHUIIETHI M CXOJHBIE CHUMH OaKTe-
pun. CTpoeHHe KJIETOK U CIIOCOOBI pa3MHOKeHUs akTuHoOakTepuil. [IpakTuueckoe 3HaUeHHE.

8. Pukkercum u xmamuauu - ocodast rpyrmna MUKpoOOB-napa3uToB. LIk pa3MHOKEHHUS.

Tema 9: OcHoBbl Bupycosoruu. Poab, cTpoeHue, penpoayKuus, CUCTEMATHKA BHPYCOB.
KyabTuBHpoBaHue, BbisiBjieHHe U TUNTHPOBAHNE BUPYCOB.

BOHpOCI)I JJIA IOATOTOBKU

1. Bupycsl: HCTOPHS OTKPBITHS, ONPEACICHNE, TPU3HAKK JKUBOTO M HEXHUBOTO, POJIb B OHO-
chepe, TEOPUU TPOUCXOKICHHUS.

2. CrpykTypHas OpraHu3alysi BUPUOHOB, TUIIBI CHMMETPHH. Y CTOHYMBOCTh K BHELITHHM BO3-
JEHCTBUSAM M PaclpoCTpaHEHHE BUPYCOB.

3. Pa3nenenue MHOrooOpasus BUPYCOB B 3aBUCUMOCTH OT THIIa HYKJIEMHOBOI KUCJIOTHI, YUCIIA
Lenel, HamM4uusl BHEUIHeH 000J104uKy, criocoba perunkanuu. Cucrema bantumopa.

4. Tunsl B3aUMOJICHCTBUS BUPYCOB C KJIETKOM-X035iMHOM. Da3bl pa3BUTUS BUPYCOB: aJIcOpO-
1151, IPOHUKHOBEHHUE, "pa3ieBaHue", peruinkanus, cOopKka, BbIX0J] BHPYCOB U3 UyBCTBUTEIHHOMN
KJICTKH.

5. Cnoco0bl KylbTUBUPOBaHMS BUPYCOB. OBOKYIBTYpHl. THIIBI U pa3HOBUIHOCTHU KYJIBTYp Kile-
TOK.

6. CmocoObl BBISIBJICHUS U HACHTU(DUKALIMU BHPYCOB.

7. CrpoeHue reHoMa BUPYCOB, PEITUKAI[MY T€HOMOB, IIPEACTAaBICHHBIX TO3UTUBHOM U HETaTHB-
Hoil ogHoHuTeBOM PHK.

8. Oco0eHHOCTH M3MEHYHMBOCTH BUPYCOB: peaccopTalus Ha IpUMepe BUpyca Ipumma.

9. bakrepuodaru. BupynentHsle U ymMepeHHble (paru, MpoayKTUBHBIA LUK pa3BUTHS, JIN30Te-
Huzanus. Mcnonb3oBanue 6aktepuodaros st 60pb0Obl ¢ OaKTepUaIbHBIMU HHPEKIHSIMU.

3a4eTHO-IK3aMeHAIHOHHBIE MATEPHUAIBI 1JIsl POMEKYTOUHOI aTTecTannu (IK3a-
MeH/3a4eT)
[TepeueHb BOPOCOB [Tl TPOMEKYTOUHOM aTTeCTaIlK (IK3aMeHa):

1. TIlpeamer u 3a1a4u MUKpOOHOJIOTHH, €€ MECTO M POJIb B COBpeMeHHoM Ononorun. J{uddepen-
[Uanys MUKPOOHOIOTHYECKON HAYKH 10 LENIsIM U 00beKTaM uccienoBanus. OCHOBHBIE Pa3/ieibl
MHUKPOOHOJIOTHH.

2. 3amauyu MUKpOOMOJIOTHYECKOI HayKHu. 3HAYCHHEe MUKPOOHOIOTUY /ISl pa3BUTHS (PU3HKO-XH-
MMYECKOI OMOJIOrMY, MEAULIMHEI U CEJILCKOTO X035 CTBA.

3. OtkpsiTHE MUKPOOOB JIEBEHT'YKOM 1 PaOOTHI TIEPBHIX UCCIIEA0BATENICH MUKPOOPTaHU3MOB.
4. Jlym Ilactep u ero 3HaueHUe B pa3BUTHUU MUKpoOHoJioruu. Pemienne Bonpoca 0 camo3apox-
JIEHUU KU3HU. YUeHue 0 OPOKEHUH.



5. Pa6otsr [lactepa mo m3yuenuto Oone3Hel BuWHA W muBa. Pazpaborka IlactepoM HaydHBIX
NPUHIUIIOB TPOPHUIAKTUKH HWHPEKITMOHHBIX 32a00JICBaHUA.

6. Pobept Kox u ero 3nauenue B pa3BUTUM MUKpoOuosorun. 3uayenue pador P.Koxa mns paz-
BUTHSI MUKPOOHOJIOTMYECKON TEXHHUKH.

7. OcHOBHBIE 3Tanbl pa3BuTus odmei Mmukpoouonoruu. Paborsr C.H.Bunorpaackoro, M. beii-
epuHka, B.JI. OMenssHCKOro U Apyrux ucciaeaoBaTelei.

8. [I'nmaBHBIE HampaBiIeHUS COBPEMEHHOW MHUKPOOHMOJIOIMHU: 3KOJIOTMYECKas, HMPOMBIIIJICHHAs
(TexHHYecKast), MEUIIMHCKasA, caHuTapHas. ['eHeTHueckas MHKeHepus OaKTepuil.

9. IlonokeHne MUKpPOOPraHU3MOB B KUBOW npupoe. [IpokapuoTHbIE U 3yKapUOTHBIE MUKPO-
OpraHU3MBbl; IPU3HAKU CXOJCTBA U OCHOBHbIE Pa3INUMsL.

10. OcHOBHBIEC IPUHILIUITBI TAKCOHOMHUH MPOKAPUOT U €€ MECTO B COBPEMEHHOM OMOJIOTHYECKOM
cucrematuke. @UIOreHeTUYECKasi CUCTEMAaTUKA [TPOKApUOT.

11. Pa3mepsl u ¢popma GakTepuaNbHBIX KiIeToK. O0mas XxapakTepuCcTUKa CTPOCHUsT OaKTepralib-
HOM KJIETKHU.

12. Knerounas crenka 6akrepuil. CTpoeHne, XUMHUECKUI cOCTaB, PYHKIUHU KJIETOYHON CTEHKH.
bakrepun 0e3 kierouHoi creHku: L-Gpopmbl OakTepuii, Mukomniaazmbl. CIM3UCTBIE CII0H, KAIICYJIbl
U uexJyibl y 6akrepuil. UX xuMudeckuii coctaB U 3HaYEHUE.

13. XKryruku y Gakrepuii pasmepsl, popma, CTPOCHHE, YUCIO U B3aUMOpacIoiokenue. Mexa-
HU3M JIBKCHUS KTyTUKOB. Bopcuuku (puMOpun), ux oTauuus u QyHKIHH.

14. Iwurorurazmaruueckas MmemoOpana. Ee xumMudeckuit coctas, crpoenue, pynknun. BHyTpukie-
TOYHBIE MEMOpaHHBIE CTPYKTYPHI Y OaKTepuil U nX (QyHKIIHH.

15. Pubocomsbl OakTepuii, UX CTpoeHHE, XUMHUYECKUN cocTaB, GyHKIUU. CyObeauHUIbl prbdo-
coM. [lonucomsl.

16. OcobeHHOCTH CTpOEHHMS SJIEPHBIX SKBUBAICHTOB Yy OakTepuil. bakTepuanpHas xpoMocoma u
ee crpoeHre. OTIMUUSA HYKJIEOMJIOB OakTepuil oT siaep sykapuor. [Inmazmunasl. MHCeprimoHHbIE
AJIEMEHTHI U TPAHCIIO30HBI.

17. T'enernueckue pekoMOMHaLNU Y OakTepuil. MexaHN3M BKJIFOYEHHSI TEHETUYECKOr0 MaTepu-
ajna B 0aKTepUAIbHYIO XPOMOCOMY.

18. Tpancdopmanus y 6akrepuii. Onbrrel ['puddurca. [Tpupona Tpancopmupytromiero pakropa
¥ MEXaHU3M TpaHcpopMmaluu. 3HaueHue TpaHchopMaluu.

19. Tpancnykuus y 6akrepuii. Hecnenunduyeckas u cnenupudeckas TpaHCTyKIIHSL.

20. Kownsproranus y 6axrepuil. [Tonosoit pakrop (F- miazmuna), ero okanusanus B OaKTepuanb-
HOM KJIETKE U CBOMCTBA.

21. DHpocnopsl U apyrue mnokosuecs ¢popmbl 6akrepuil. CTpoeHHe 3HIO0CHOP U MPOLEce UX
dbopMupoBaHus. 3HaUYE€HHE SHIOCIIOP Yy OaKTepHil.

22. TlpusHaku OakTepwii, yauThIBaeMble NpH uX Kiaccuukanuu. [loHsATHE O BHIE, KYIBTYpE
mramMme OaKkTepuil.

23. MonekynspHO-TeHeTHICCKUE METO bl UACHTH(DHUKAIIMKN OaKTeprid. Y CTAHOBIICHUE BHUIOBOM
NPUHAAIKHOCTH MUKPOOPraHU3Ma.

24. Pocrt u pazButue Oaktepuil. THIIBI pa3MHOXKEHHUS.

25. Mexanu3Mm nutaHus y Oaktepuil. BHekneTouHoe nepeBaprBaHME MUTATEIbHBIX BEIIECTB.
[TpoHMKHOBEHHE MUTATEIBHBIX BEIIECTB Yepe3 MIIa3MaTHYECKYI0 MEMOpaHy.

26. Tumbl MUTaHWUS Y MUKPOOPTaHU3MOB. AyToTpo(db! 1 reTepoTpodsl. THIBI ayTOTpOPHOTO 1MH-
taHus. ®oTo- 1 xemoayToTpodbl. OpranoTpods! 1 TUTOTPOPHI. BoceMb cioco00B KHU3HH MTPOKa-
PHOT.



27. Poct u pa3zBuTHE MEUKpOOpraHnu3MoB. [lepuoanueckoe u HeMmpephIBHOE KYJIbTHBUPOBAHKE. 3a-
KOHOMEPHOCTHU POCTA YHCTHIX KYJIbTYp OakTepuil MpH MEPHOAMYECKOM KyJIbTUBUpOBaHUH. Kpu-
Bas pocCTa.

28. KynbTuBupoBaHHE MUKpPOOPraHW3MOB. HakonmuTenbHbIE KyAbTYpbI. [IpHHIMIT 3JI€KTUBHO-
cTH. YUCThIE KYIbTYphl MUKPOOPTaHU3MOB.

29. HMcTtouyHukw yriepona, ucnoiab3yemsble Oakrepusmu. [loHsaTHe cbipbe B MUKPOOHOIOTHYECKOI
IPOMBIIIIICHHOCTH. TeXHOIO0rus GMOTEXHOIOIMYECKOI0 IIPOU3BOJICTBA KOPMOBOIO OEJIKa.

30. McToyHMKHM a30THOTO MUTAHUS Y MUKpoopraHu3mMoB. PakTopsl pocta. [IpoToTpods! u ayk-
cotpodbl. McTounuku cepsl u docdopa.

31. OcHoBHBIE THIBI Cpell, IPUMEHSIEMBIX B MUKpoOHoiIoruu. Pacnpenenenue no Ha3HAYCHUIO,
cocTaBy, KOHCHCTeHIIMH. OCHOBHBIE TPeOOBAaHUS K MUTATEIBHBIM CpPEAaM M MPUHIMIBI UX KOH-
CTpYHPOBaHUSI.

32. 3aKOHOMEPHOCTH POCTA YUCTHIX KYIBTYP MUKPOOPTAaHU3MOB IIPH EPUOJUUECKOM KYTbTHBH-
poBanuu. KpuBast pocta nepuoanyeckoi KyabTypbl, 0COOEHHOCTH OTAEIbHBIX (ha3.

33. Bausnaue BHemHux GakTopoB (Temnepatypa, pH u ap.) Ha )KU3HEAEATEIbHOCTh OaKTEPHIA.
34. BnusHue temneparypsl Ha pocT GakTepuil. Mcrnonb30BaHue BBICOKUX TEMIIEpaTyp Ul CTe-
puinu3anui. MeToibl CTepuiIn3aluy.

35. IMactepuzanus u TuHIaM3anus. [IpuMeHeHe B MeIMIIMHE U TIPOMBIIUICHHOCTH.

36. buorexnomnorus. Onpenenenue nouATHs. [[ppuMeHeHe B METUITHE, TUIIEBON K XUMHUYECKOM
IPOMBIIIJICHHOCTH.

37. buosHepreTnka, OMOTe0TEXHOIOTHS, IKOJIOTHYECKasi ONOTEXHOIOT U

38. OcHOBHas cxeMa U KOMIIOHEHTbI OMOTEXHOJIOIHYECKOro mpou3BoacTBa. O6opynoBaHue Juis
[N1yOMHHOTO KYJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB, KIETOK PACTEHUH U KUBOTHBIX.

39. buoTtexHOJIOrHUECKHE MPOLECChl U anmapaThl MEPHOAMUYECKOTO U HEMTPEPHIBHOTO KYJIbTHBH-
pOBaHUs.

40. buonoruyeckuii areHT. MUKpOOpraHU3Mbl — OCHOBHBIE IIPOYLIEHTHI B OHoTexHoMoruu. VH-
JTYIUPOBAHHBII MyTareHe3 U CTYIEHYaThIii 0TOOp KaKk METO/I CO3/IaHus MITaMMa-TIPOIYIICHTA.
41. IlomyuyeHue MWITaAMMOB-IPOAYLIEHTOB JUIsi MUKPOOHBIX OMOTEXHOJOTUH. VICTOUHMKY 11eNeBhIX
TEHOB ISl TEHETUYECKON MH)KEHEPUH OaKTepHil.

42. DHepreTHUecKuii 0OMeH y OaKTepHil ¥ ero CBs3b C KOHCTPYKTUBHBIM. OCHOBHBIE ATAITBI pac-
IIETUICHUS YTIIEBOJIOB.

43. OtHoueHne MUKPOOOB K kucaopoAdy. [lyTu nmonydeHus s3Heprum B aHa3pOOHBIX U a3pOOHBIX
YCIIOBHSIX.

44. Ana’poOHoe paciieruieHue yrieonoB. CyOctpaTHoe pocdopunupoBanue. [lyrs OmOaena-
Meiieproda u npyrue HadyabHbIE TyTH aHAYPOOHOTO PACHICTIIICHHS YIIIEBOIOB. DHEPTeTHUECKAs
3¢ (PEeKTUBHOCTH aHaYPOOHOTO PACIICTUICHUS TITFOKO3BI.

45. Tlonsarue o 6poxenusx. Koneunsie npoaykTsl. Buasl Opoxenuil. MaciastHOKUCIIOE U MPOTH-
OHOBOKHCJIOE OpOKEHHUS.

46. T'omodepmeHTaTBHOE U rerepodepMeHTaTuBHOEe OpoxkeHus. Mx Bo3Oyaurenu. [Tpaktuye-
CKO€ MIPUMEHEHHE.

47. AspobHoe pacuiernieHle MMPOBUHOIPAAHON KUCIOTHL. LIuKI TpruKkapOOHOBBIX KUCIIOT, Iepe-
HOC 3JIEKTPOHOB U OKHCIMTENbHOE (hocopurpoBanue. Bbixon sHepruu npu a3poOHOM paciiern-
JICHUH YTJIEBOJIOB.

48. A»pobOHOe u aHa’pOOHOE ABIXaHUE Y IPOKApUOT. BUpl aHA pOOHOTO JBIXaHUS B €r0 3HaJe-
HUE.



49. ®otorpodHbie OakTepun M WX (POTOCHHTETHYECKUH ammapar. MexaHu3m OaKTepuagIbHOTO
¢dorocunTesa. OTimuunst HoToCHHTE3a OAKTEPHIA U PACTEHUH.

50. ®oTocuHTE3UPYIOIIUE 3€JCHbIE U MyPIypHBIE CEpHBIE OAKTEepHH, UX XapakTepucTtuka. Oco-
OEHHOCTH CTPOEHHUS, HUTOIIIa3MaTUUYECKUE BKIFOUEHUS CEPBI, UX POJIb.

51. ®orocuHTE3UPYIOIIUE MypIypHBIE HECEPHBIE OAKTEPHH, UX XapaKTepUCTUKA. JJoHOpHI BO/IO-
poa y (OTOCMHTE3UPYIOLINX HECEPHBIX OAKTEPUH.

52. ®unywm "llnanobakrepun". CTpoeHHE MX KIETOK U MOJOKEHHUE B cCUCTeMe opraHnu3mMoB. Oco-
OeHHOCTH (POTOCHHTE3a Y ITMaHOOAKTEPHIA.

53. XemocuHTe3upymoluye 6akrepuu. MIx ocHOBHBIE Ipymnibl. MexaHu3M xeMocuHTe3a. PaboThl
C.H.BuHOrpaacKkoro 1no u3y4eHnut0 XeMOCUHTE3UPYIOMUX OaKTepuil.

54. Hutpudunupyromme 6akrepun. Padotsr C.H.BuHOrpaackoro mo ux BbIIEICHUIO. 3HAYCHUE
HUTPUPHUKAIHH.

55. XeMOCUHTE3UPYIOLUE CEpHbIE U THOHOBbIE OakTepuu. VX posib B IpUpoJie 1 MEXAHU3M Xe-
MOCHHTE3a.

56. JXKenezobakrepun. OCHOBHBIE NpeAcTaBUTENN Trpynmnbl. YexonbuaTble GakTepuu. PaboThi
C.H.Bunorpaackoro u H.I'.X05101HOTr0 110 N3y4eHHUIO Kene300aKTepuil.

57. OcHoBHbI€ IpyIIIbl reTepoTpodHbIX OakTepuil. Crinpoxersl. CTpoeHUE CIUPOXET U UX OTIH-
yus OT Apyrux 6akrepuil. OcHOBHbIE NpeAcTaBUTENU. CIUpaIbHbIE U U30THYTHIE OaKTEpUU.

58. ®wmrym "lIlporeobakrepus” kak HanmOoJee H3ydeHHas IpyIa MUKpooprann3MoB. CemeiicTBa
IHTEPOOAKTEPHUH, IICEBIOMOHA]] , BAOPHOHOB.

59. Owmrym "®upmukyTsl". XapakTepUCTHKA CTa()UIOKOKKOB M OaIHLI.

60. OcHOBHBIE TpyNIbl reTepOTPOPHBIX OakTepuil. AKTHHOMULETH U CXOJHBIE CHUMH OakTe-
pun. CTpoeHue KIETOK U CIocOObl pa3MHOKEHUS akTUHOOakTepuil. [IpakTnueckoe 3HaUeHue.
61. Pukkercuu u xmamMuauu - ocodast rpyrmna MUKpoOoB-napa3uToB. L{uki pazMHOXKeHHUS.

62. MukpoOHoe pa3yiokeHre KpaxMaia, IeKTHHA U IpYTUX yrieBoJoB. [IpakTuueckoe 3HaueHHE
IIPOLIECCOB.

63. AspoOHoe 1 aHaIPOOHOE PA3IOKECHIE MUKPOOPTraHU3MaMH KJIETYATKH (IIeIUTI0II0361). B030y-
nuTenu npoueccoB. CKonb3siye OakTepuu.

64. Posib MEKpPOOPTaHU3MOB B OMOJIOTHYECKOM KPYTOBOPOTE BEIIECTB B MIPUPO/IE.

65. Kpyrosopot yriiepona B mpupoae. @uxcarmus CO2 B mporeccax GpoTo- 1 xeMocuHTe3a. BbI-
JiefIeHHe YTIIEKUCIOThI IPU pacmajie LEeJUTI0N03bl U yIIIEBOI0POJIOB.

66. KpyroBopot azota B npupojie. AMMOHU(UKAIMS U MUKPOOPTaHU3MBI, €€ BBI3bIBAIOIINE.

67. Hutpudukanus u neHuTpuUKaIms Kak IpOTUBOMNOJIOXKHO HANPaBIECHHbIE MUKPOOHOIOTH-
YyecKHe Nporuecchl. XMMU3M U OMOJIOTHYECKUN CMBICIT IPOLIECCOB, BO30OYAUTEIH.

68. ANAMMOX — xumu3M B OHOJOTHYECKHIA CMBICT MPOIecca, CTPOSCHUE IIAHKTOMHMIICTOB.
Ponb B mpupose.

69. Mukpobuonorudeckas ¢ukcanus atMochepHoro azora. CBOOOJTHOKHBYIIHE adpOOHBIC H
aHa’poOHbIe a3oTdukcaTopsl. Pois B mpupoe.

70. KnyGeHbKOBBIE OaKTEpPHH, UX XapaKTEPUCTHKA, B3aMMOOTHOIICHHUS C paCTeHUsAMU. Y 100pe-
HUS Ha OCHOBE a30T(QHUKCUPYIOLINX MUKPOOPTaHU3MOB.

71. MukpoOHOE OKHUCJIEHUE Cepbl U €€ COSAMHEHUH (POTOCHHTE3UPYIOUMMH U XEMOCHHTE3UPY-
IOIIMMHU OAKTEPHUSIMHU.

72. BoccranoBneHue cynb(})aToB MHKPOOPTaHU3MaMH, €r0 MPHYUHBI U 3HaYeHue. KpyroBopor
CepbI B IPUPO/IE.

73. Bupycsl: ucTopusi OTKPBITHS, ONpEAeTIeHHe, MPU3HAKH )KHUBOTO W HEXHBOTO, POJIb B OHO-
chepe, TCOPUU TPOUCXOKICHHS.



74. CtpyKkTypHas opraHu3aiusi BUpUOHOB, THUIIbl CHMMETPUU. Y CTOMYUBOCTh K BHEUIHHM BO3-
JEHCTBUSAM M PaclpoCTpaHEHHE BUPYCOB.

75. Paznenenue MHOrooOpasusi BUPYCOB B 3aBUCHMOCTH OT THIIa HYKJICMHOBOM KHCIIOTHI, YHCIIa
1enel, HaTnausl BHENIHEH 000J104KH, criocoba permukanuu. Cucrema bantumopa.

76. Tumbl B3aMMOJEUCTBUS BUPYCOB C KIETKOW-X03sSMHOM. Da3bl pa3BUTHsSI BUPYCOB: aJcopO-
s, IPOHUKHOBEHUE, "pa3aeBanue", perinKanus, cOopka, BBIX0l BUPYCOB U3 UyBCTBUTEIBHOM
KJICTKU.

77. Cnoco0bl KylIbTUBUPOBaHUs BUPYCOB. OBOKYIbTYpHI. THIIBI U pa3HOBUIHOCTHU KYJIBTYpP Kile-
TOK.

78. CriocoObl BBISIBIICHUS U UACHTU(DHUKAIHI BUPYCOB.

79. CtpoeHue reHOMa BUPYCOB, PEIUTMKAIIMYA T€HOMOB, IIPEICTABICHHBIX TO3UTHBHOM 1 HETATUB-
Hou ogHoHUTEeBOM PHK.

80. OcoOGeHHOCTH N3MEHYHMBOCTH BUPYCOB: peaccopTalus Ha IPUMEpEe BUpyca IpUIITIA.

81. Bakrepuodaru. BupynentHneie u ymepeHHbie Garu, poayKTUBHBINA UK Pa3BUTHUS, JTH30Te-
Huzanus. Mcnonb3oBanue 6akTepuodaros 1 00psOBI ¢ OaKTepruaIbHBIMU HHPEKIUAMHU.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust
Kputepuu onieHkH 3K3aMeHa:

BricTaBneHmne oIeHOK Ha dK3aMEHE OCYHICCTBJIACTCA HA OCHOBE NPUHIUIIOB 00BEKTHUBHO-
CTH, CIIPABCAIINBOCTHU, BCCCTOPOHHETO aHAJIM3a YPOBHA 3HAHUM CTYACHTOB.

HpI/I BBICTABJICHHUU OLICHKU 3K3aMCHATOP YUUTBIBACT:

*  3HaHue (paKTMYECKOro MaTepHala 1o NporpaMMme, B TOM YHUClie; 3HaHHe 00s3aTeNbHOI IuTe-
paTypbl, COBPEMEHHBIX IyOJIMKAIIHil 110 MporpamMme Kypca, a TakKe UCTOPUU HayKHu;

*  CTENEHb aKTMBHOCTH CTYIECHTA HA CEMUHAPCKUX 3aHATHSIX;
*  JIOTHKY, CTPYKTYpY, CTHJIb OTBETA; KYJIbTYPY PEUH, MaHEpPy OOILIEHUS;

® TOTOBHOCTb K JTMCKYCCUH, apTYMCHTUPOBAHHOCTb OTBETA, YPOBCHb CaMOCTOATCIIBHOI'O MBIII-
JICHUA; YMCHHUC IIPUIIOKUTD TCOPHUIO K ITPAKTHUKE.

OI_IGHKa «OTJIHUYHO».
OI_IGHKa COTIIUYHO» CTaBUTCA CTYACHTY, OTBECT KOTOPOT'O COACPIKUT:

*  r1y0OKOe 3HaHHME MPOTPAMMHOTO MaTepuana, a Takke OCHOBHOTO COJIEpKaHUsl U HOBAIHA
JIEKIIMOHHOTO Kypca MO CPAaBHEHUIO C YUYEOHOU TUTEPATypOii;

*  3HaHHE KOHUENTYaJbHO-MOHATUWHOIO anmnapaTra BCero Kypca;

*  3HaHWE MOHOTPaPUYECKON IUTEpPaATypHI IO KypCy,

a TaK)Ke CBUJIETENIbCTBYET O CIIOCOOHOCTH:

*  CAaMOCTOSITEIBHO KPUTHYECKH OLIEHMBATH OCHOBHBIE MOJIOKEHHS KypcCa;
*  YBSI3BIBATH TEOPHIO C MIPAKTUKOM.

OI_ICHKa COTJIMYHO» HC CTAaBUTCA B ClIy4adX OTCYTCTBUA AKTUBHOTO Yy4aCTUA CTYACHTA B y‘-IC6HOI>i
pa60Te Ha 3aHATHAX, a4 TAKKC HCTIPAaBUJIbHBIX OTBCTOB HAa JOIMOJHUTCIIbHBIC BOIIPOCHI IIPCIIOaBa-
TCIIA.

O1eHKa «XOpOIIIOY.

OreHKa «XOpOoILI0» CTAaBUTCS CTYACHTY, OTBET KOTOPOT'O CBUJIETENILCTBYET:



* 0 IIOJHOM 3HaHMM MaTepuaja 1o IporpamMme;
* 0 3HAaHUU PEKOMEHJOBAHHOM JINTEPATYPHI,

*  aTaKKe COJCPXKHT B IEJIOM MPABUIIbHOE, HO HE BCEr/1a TOYHOE U apryMEHTHPOBAHHOE U3J10-
KCHUE MaTepHaa.

OHGHKa XOpOo1IO0» HE CTAaBUTCA B ClIy4a€ OTCYTCTBHUA Yy CTYACHTA IIOHUMAaHUA HU3J1aracMoro OtT-
BETA.

OHeHKa «KYOOBJICTBOPUTCIILHO).
OHeHKa «YOOBJICTBOPUTCIIBHO» CTABUTCA CTYACHTY, OTBCT KOTOPOI'O COACPIKHUT:

° HOBerHOCTHbIe 3HAHUA Ba)KHefIHIHX pa3I[eJIOB HpOI‘paMMLI )41 COI[ep)KaHI/ISI JICKITMOHHOT'O
Kypea;

*  3aTpyJHEHHMs C HCIOJIb30BAHMEM HAYYHO-TIOHATUMHOIO anmnapara i TEPMUHOJIOTMH Kypca;

® CTPEMIICHHUC JIOTUYCCKU YC€TKO IMOCTPOUTDH OTBET, d TAKKC CBUACTCILCTBYET O BO3MOKHOCTHU
MOCJICAYHOLICTO O6y‘{eHI/I${.

OL[GHKa «HCYAOBJICTBOPUTCIIBHO.

OneHka «HEeyAOBIETBOPUTEIBHO» CTABUTCA CTYAEHTY, UMEIOIIEMY CYLIECTBEHHBIE ITPO-
0eJbl B 3HAHUU OCHOBHOI'O MaTepHualia o Nporpamme, a TakKe I0IyCTUBLIEMY IPUHLIUIINATIbHbIE
OLIMOKH IIPU U3JTI0KEHUU MaTepuaa.

OneHouHbIE CPEACTBA I MHBAIUIOB U JIUL C OTPAaHUYEHHBIMUA BO3MOXKHO-
CTSIMHM 3JJ0POBBSI BBIOUPAIOTCS C YUETOM MX MHIUBUAYAJIbHBIX NCUXO(PU3UUYECKUX
0COOEHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAJIWJAM U JIULAM C OTPAaHUYEHHBIMH BO3MOKHO-
CTSIMU 3[J0POBbS IPENOCTABIISETCS JOMOJTHUTEILHOE BPEMsI JJIsl IOJrOTOBKH OTBETA
Ha DK3aMEHe;

— IPU MIPOBEACHUHU MPOLIEAYPHI OLIEHUBAHUS PE3YJIHTATOB 00YUEHUSI MHBAJIU-
JIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbsI MPEIYyCMATPUBAETCS HC-
M0JIb30BAaHUE TEXHUYECKHUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUAYAJb-
HBIMU OCOOCHHOCTSIMH;

— MpU HEOOXOJUMOCTH AJisi OOY4YarOIIUXCsl ¢ OrPAaHUYEHHBIMH BO3MOYHO-
CTSIMH 3/I0pPOBbSl M1 MHBAJIHMIOB MPOIIEypa OLEHUBAHUS PE3yIbTaTOB O0YUYEHHUS IO
JUCLUIIIIMHE MOKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oneHUBaHUs PE3yIbTATOB 00YUESHHSI MHBAJIMIOB U JIUII C OTPaHU-
YEHHBIMH BO3MOXHOCTAMM 340POBBS 110 AUCLUIUIMHE (MOAYIIIO) IPELYCMAaTPUBAET
npenocraBiieHue nHpopMauuu B (GopMax, aJaTUPOBAHHBIX K OTPAaHUUYEHUSIM HUX
3JI0pPOBbs U BOCTIPUATHS UHPOPMALIUU:

JUist iiL ¢ HapyIIEHUSIMU 3pEHUS:

— B IIeYaTHOU (hopMe YBEJIMUYEHHBIM HIPU(TOM,

— B (hopMe IIEKTPOHHOTO TOKYMEHTA.

Jns nmun ¢ HapyLIEeHUsAMU ciiyXa:

— B IeyatHou opme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

Jis Au1l ¢ HapyILIEeHUSAMH OTIOPHO-JBUTATEIbHOTO alapara:



— B Ie4aTHoOU (hopme,

— B (popMe dIIEKTPOHHOTO JIOKYMEHTA.
JlaHHBII TIEpeyeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTa 00y-
YarOIIMXCA.

5. Ilepevyennb y4eOHOIM JIuTepaTypbl, HHPOPMALMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOHasi auTeparypa
1. Herpycos, A. 1. MukpoOuosorusi: Teopus 1 npaktuka B 2 4. Yactp 1 : ydeOHHK /1151 By30B /
A. U. Herpycos, U. b. KoroBa. — Mocksa : M3natensctBo FOpaiit, 2021. — 315 ¢. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-03805-7. — Tekcr : anexrponnsiii // DBC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/468999 (narta oopamenwus: 01.05.2021).
2. HerpycoB, A. 1. MukpoOuosorus: Teopusi ¥ npaktuka B 2 4. Yacth 2 : y4eOHUK J1st BY30B /
A. U. Herpycos, U. b. KoroBa. — Mocksa : M3natensctBo FOpaiit, 2021. — 332 ¢. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-03806-4. — Tekcr : anexrponnsiii // DBC HOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/470688 (mara oopamenus: 01.05.2021).
3. Emues, B. T. Mukpoouonorus : yueOnuk aist By3os / B. T. Emues, E. H. Mumyctun. — 8-e
U3, uchp. u goin. — Mocksa : 3garensctBo FOpaiit, 2021. — 428 c. — (Bsiciiee oOpa3oBanue).
— ISBN 978-5-534-06081-2. — Texkct : anektponHsiii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/468659 (mxara obpamenus: 01.05.2021).

5.2. llepuoaunueckas JuTEpaTypa

HasBanue n3ganus [eprogMYHOCTD BBIXOA Mecto xpaHeHHs 3a Kakue rolbl Xpa-
(B TOM) HUTCS

Buonorus. PedepatuBHsIii xyp- 12 PXK 1970-2020 Nel-2

Hait. BUHUTU

KypHan MEKpOOHOTIOTHH, dTIHIE- 6 q3 2010-2018 Ne 1-3, 2019

MHOJIOTHHA 1 HMMYHOOHOJIOTHH Ne 1-3, Ne 5-6 ,2020-

M3Bectus PAH (mo 1993 r. 13- 6 u3 2009-2018 (1 momyr.)

Bectust AH CCCP).Cepust: buo-

JIOTu4ecKast

W3zsectust PAH (o 1993 r. Us- 6 PO® 1936,1944-1945

Bectust AH CCCP).Cepus: buo-

JIOTu4ecKast

Mukpobuosiorus 6 43 2009-2018 Nel-3

Muxkpobuosnorust PAH 6 PO 1944

MosiekysisipHast OHOJIOTHsI 6 q3 2008- 2016, 2017 Ne 1-3

Ycnexu coBpeMeHHON OHOIOTHH 6 q3 2008-2017

Ycnexu coBpeMeHHOH OHOJIOTHH 6 PO 1944-1945

Du3HOI0rUs pacTeHUI 6 g3 2009-2018(1 monyr.)

DkoJorust 6 g3 2009-2018(1 moayr.)

ITpuknanHas OHOXUMHSA U MUKPO- 6 q3 2008- 2013, 2014 Ne 1-

Ounoorus 5, 2015- 2016, 2017 Ne
1-3

BuoTtexnonorus 6 I3 2010-2011, 2012 Ne 1-
5, 2013 Ne 4-6, 2014 Ne
1-2,4-5, 2015-

Bruoduznka 6 g3 ""1959, 1961-2008, 2009
Ne 1-3, 5-6, 2010-2018
(1 momyr.)"

Buorexnocdepa 6 3 "2011 Ne 4-6, 2012 Ne 1-
2, 2013 Ne4 2014 Neo 1-4,
2015, 2016 Ne 1-2,5-6,
2017 Nel-2,4, 2018 Nel

5.3. UHTepHeT-pecypchl, B TOM YHCiIe COBPeMEHHbIE NpodeccHoHaIbHbIE 0a3bl AaH-
HBIX M1 HH(POPMALHMOHHBIE CIIPABOYHBIEC CHCTEMbI

JaeKTPOHHO-0ubIHoTeuHbIe cucTeMbl (IBC):
1. OBC «fOPAUT»https://urait.ru/



https://urait.ru/

2. 95C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. BBC «BOOK.ruy https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbubie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirectwww.sciencedirect.com
XKypuans! uznareascrea Wileyhttps://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuoreka (HOB)http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYLIUX 3alIaJHBIX HAYYHBIX )KypHaJIOB Ha Poccuiickoil miar-
(bopMe HayuHbIX xypHasioB HOMKOHNhttp://archive.neicon.ru
7. HaumoHanbHas 2JIEKTpOHHAs OMOJMOTEKa (IOCTYI K DJIEKTPOHHON OMOIMOTEKe auccepTa-
it Poccuiickoit rocynapcrBenHoi oubimoreku (PT'B) https://rusneb.ru/
8. IIpe3mmenrtckas oudimoreka um. b.H. Enpumnahttps://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. YuuBepcurerckas uHpopmanmonnas cucrema POCCUSA http://uisrussia.msu.ru
NudopmanuonHbie CIpaBOYHbIE CHCTEMbI:
1. Koncynbrant [lmoc - cripaBouHast mpaBoBast cucTeMa (JIOCTYII M0 JIOKAJIbHON CETH C KOMIIb-
I0TE€POB OMOJINOTEKN)
Pecypcbl cBOOOAHOTO 1OCTYHA:
1. AwmepukaHckas mateHTHas 6a3a qaHHbIX hitp://www.uspto.gov/patft/
2. TlomHbIe TEKCTHI KaHAJCKUX AuccepTaruii 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. ®enepanbHblii moptan "Poccuiickoe oopazosanue"http://www.edu.ru/;
6. Hudopmanumonnas cucrema "EnnHoe 0KHO A0CTyna K 00pa3oBaTeIbHBIM PECYpP-
cam"http://window.edu.ru/;
7. Enunas xosutekiust udpoBbix 00pa3oBaTenbHbIX pecypcoshttp://school-collection.edu.ru/ .
8. dexepanbHbIi IIEHTP HH(POPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);
9. IIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro s3bika uMeHu A.C. [Tymkuna "O0pa3oBa-
Hue Ha pycckom"https://pushkininstitute.ru/;
10. CnpaBouHo-uH(popMarmoHHbIi moptan "Pycckuii s3pik"http://gramota.ru/;
11. Cmyx0a TeMaTH4eCKuX TOJKOBBIX cioBapeihttp://www.glossary.ru/;
12. CnoBapu u sHIuKIoNequuhttp://dic.academic.ru/;
13. OOGpa3oBatenbHblil moptan "Yuebda"http://www.ucheba.com/;
14. 3akonompoekt "O6 o6pazoBanuu B Poccuiickoit ®enepanuu'. Borpockt n otBeThINttp://XN--
273--84d1f.xn--plai/voprosy i_otvety
CoOcTBeHHBbIE 2JIEKTPOHHBbIE 00pa3oBaTe/ibHble U MHGopManHoHHbIe pecypebl KyoI'Y:
1. Cpena MoayinbpHOTO nuHamMuueckoro ooyuenushttp://moodle.kubsu.ru
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2. baza yueOHBIX MJIaHOB, Y4€OHO-METOIUYCCKUX KOMILJIEKCOB, TyOIUKaIui 1 KOHGEpeHITUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGpOPMAIIMOHHBIX PECypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
texHosoruihttp://mschool.kubsu.ru;

4. DnexTpoHHbIH apxuB qokyMmenToB KyoI'Yhttp://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30oBaTeIbHBIE PECYpChI Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIA
B oOpazoBanun KyO6I'Y wu nHayuHo-metomuueckoro skypHaia "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanyeckue yKazaHus JJ1s1 00y4al0IMXCs 10 0CBOEHUIO THCIMIIIMHBI (MOLYJIsl)
Jlexnus:

PaboTta Ha neKkuuMu SBIAETCS OYECHb BAKHBIM BHJIOM CTYACHYECKOW AEATEIBHOCTU IS
U3y4YeHHs! JUCLUIUIMHBIL, T.K. HA JIEKLIUU IPOUCXOAUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAaHUI, HO U
cucTeMaTH3anus U 0000IIeHNe HAKOIUICHHBIX 3HaHUH, (popMUpOBaHHE HA MX OCHOBE HACUHBIX
B3IIAJI0B, YOEKAECHUH, MHPOBO33PEHUS, pPa3BUTHE I[O3HABATENBHBIX U MNPO(ecCHOHAIBHBIX
uHTEpecoB. JIGKTOp OpHEHTHpYET CTYICHTOB B yueOHOM Martepuane. KpaTkue 3amucu JIeKIui
(KOHCIIEKTHPOBAHUE) IOMOTAET YCBOUTh MaTepHal.

Hanmcanue xoHCIEKTa JIEKIWH: KPaTKO, CXEMAaTUYHO, TOCIIEA0BaTEeNIbHO (PUKCHPOBATH
OCHOBHBIC TIOJOXEHHUS, BBIBOABI, (OPMYIUPOBKH, OOOOLIEHHS; MOMEYaTh BaXKHBIE MBICIIH,
BBIJICJIATH KIIFOYEBBIE CJIOBA, TEPMHUHBI. KOHCIEKT JIydIie moIpa3AeisiTh Ha MyHKTHI, Taparpadsl,
cobuosiasi KpacHyroo cTpoky. [IpuHuunuaneHble MecTa, omnpeeneHus, (HOopMyibl CleayeT
COIIPOBOXKIATh 3aMEUaHUSMH: «BAXKHOY», «OCO00 BAXKHO», «XOPOIIO 3allOMHUTBHY» M T.II. WU
HOJYEepKUBaTh KpacHoW pyukoil. IlenecooOpazno pa3zpaboraTh COOCTBEHHYIO CHMBOJIMKY,
COKpAIIIEHUSI CJIOB, YTO MO3BOJUT CKOHIIEHTPUPOBAaTh BHHMAHHE HA BaXXHBIX CBEICHUSX.
[TpocnymmBaHue U 3aMUCh JIGKLIUU MOXHO IPOU3BOIUTH IPH IIOMOIIM COBPEMEHHBIX YCTPOUCTB
(mukTodoH, HOYTOYK, HETOYK W T.m.). PaboTas Haj KOHCIIEKTOM JIEKUIMH, BCETJa CIEAyeT
UCIIOJIb30BaTh HE TOJIBKO YU€OHHK, HO U Ty JINTEPATYypPy, KOTOPYIO JOMOJHUTEIHHO PEKOMEH 10Ball
JEKTOp, B TOM WYHCIE TIEPUOJMYECKUE W3JIaHHs COOTBETCTBYIOIIEH HarmpaBieHHOCTH. Ilo
pe3yibTaTtaM paboThl ¢ KOHCIIEKTOM JIEKLIUH ClIeyeT 0003HAUUTh BOIIPOCH], TEPMUHBI, MaTepUall,
KOTOPBII BBI3BIBAET TPYAHOCTH, MOMETUTh W TONBITATHCS HAWTH OTBET B PEKOMEHIYEeMOU
auteparype. Ecnm camocTosiTenbHO He yaaercs pazoOpaTbcs B Marepuaie, HeoOX0IuMo
chopMyIHpOBaTh BONPOC M 33JaTh IMPENOJABATENI0 Ha KOHCYJIbTAllMH, Ha OOINEHHH B
KOHTaKTHBIE yachl. JIEKIIMOHHBIN MaTepual sABJseTCs 6a30BbIM, C KOTOPOrO HEOOXOAMMO HAYaTh
OCBOCHHE COOTBETCTBYIOIIETO pa3zeiia Wi TeMbl. [I1aH moAroTOBKH K JICKIIHH:

*03HAKOMMTBCS C TEMOH JIEKLIUU

*03HAKOMHTHCS C MPEI0KEHHBIMU BOIIPOCAMH

*M3Y4YUTh COOTBETCTBYIOLUI MaTepua

*03HAaKOMHTHCS C JTUTEPATYPO 1O TeMe
JlabopaTopHbie padoThI

B nporniecce moaroToBku k 1abopatopHOi paboTe HEOOXOAMMO 03HAKOMHUTHCS C pabodeit
OporpaMMOM JMCLMIUIMHBL, TeMaMH W IJJaHaMU JIaOOpaTOPHBIX 3aHATHH, yAessist ocoboe
BHUMaHHE IEIsIM M 3a/a4aM, CTPYKTYpe W COACP)KaHWIO IWCUUIUIMHBI, TPOBECTH aHAJH3
OCHOBHOHM yueOHOI nuTepaTypsl, ocjiae 4ero paboTaTh ¢ peKOMEHOBAHHOW JIOTOIHUTEILHON
muteparypoid. [Ipu yCTHOM BBICTYIUICHHH TIO KOHTPOJIBHBIM BOTIPOCaM JIAOOPAaTOPHOTO 3aHATHS
HYXHO M3JIarath (He YMTaTh) MaTepHaj BICTYIIEHUs cB00O1HO. Heo0X0MMO KOHIIEHTpUPOBAThH
CBO€ BHHMaHHE Ha TOM, YTO BBICTYIJICHHE 0OpaIlleHO K ayJANTOPUH, a HE K TPENOoIaBaTeiio, T.K.
3TO 3HAYMMBIA aCMeKT Mpo(decCHOHANBHBIX KoMmeTeHuud. [lo okoHuaHuM nabopaTOpHOTO
3aHSTHS CIIEAYeT TIOBTOPUTH BBIBOJIBI, CKOHCTPYHPOBAHHBIE B X0JI€ YCTHOTO OMPOCa, MPOCIETHB
JIOTMKY MX MOCTPOCHMs, OTMETHB IOJIOKEHHS, JeXallue B X OCHOBe. [ 3TOro B TeueHHe
oTpoca JIPYTUX YYaIIuxcst

clieyeT Nenath NMoMeTku. boriee Toro, B ciiyuae HeTOUHOCTEH M (MJIM) HETOHUMAaHUS
KaKoro-imbo BOIpoca MPOWICHHOTO MaTepuala cielyeT OOpaTHTbCA K IPENoAaBaTelio st
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MOJIy4YeHUsI HEoOXOAMMON KOHCYIbTAlUM U pa3bsCHEHHUs BO3HUKIIEH curyaruu. Cxema
MOJATrOTOBKHU K J1a00paToOpHBIM paboTam:
[JO3HaKOMHUTBCS C TEMOH, LIETIBIO U 3a7jauaMu pabOThI
[JpaccMOTpETh MPEJI0KEHHBIE BOIIPOCHI
[JM3y4UTh JIEKIIMOHHBIA MaTEpHal, OCHOBHYIO U JIOIIOJIHUTEIIbHYIO JIUTEPATYPY
[JO3HAKOMUTHCS C3aJaHUSMU U XOJIOM KX BBIIIOJHEHHUS
[JO3HaKOMHUTBCS C 000PYyIOBAaHUEM 3aHATHS
[|BBIMOIHUATH 33/1aHUSI B COOTBETCTBUU C XOJJOM PabOTHI
[JmucbMEHHO 0D OPMUTD BBHIMOJIHEHHYIO PaboTy
[JIOABECTH UTOT U CAETATh CTPYKTYPUPOBAHHBIE BBIBOIbI
CamocrosiTesibHasi padoTa
CamocrosrenbHas paboTa CTyICHTOB JUCHUILUIMHE OCYIIECTBIISACTCS C LENbIO YIITyOIeHus,
paclIMpeHMs,, CHCTEMAaTH3allUM U 3aKpPEIUICHUS IOJYyYEHHBIX TEOPETUUYECKUX 3HAHMIM,
(dbopMHpOBaHUST YMEHUI HCIIOJIB30BaTh JTOKYMEHTALMIO U CHEHUANBHYIO JINTEPaTypy, pa3BUTHUS
MO3HABATENIbHBIX CIIOCOOHOCTEW M aKTMBHOCTH, a TaKke (OPMUPOBAHUS CAMOCTOSTEIHHOTO
MBILUIEHUSI, CIOCOOHOCTEN K CamMOpa3BUTHIO, CaMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3alluu,
pa3BUTHS HCCIENOBATENIbCKUX YyMeHHH. [lepen BBIONHEHHWEM CaMOCTOSITENIBHON PabOThI
HE0OXOUMO YETKO IMOHUMATh LIETU U 3a/la4ll padOoThl, CPOKH BBIIIOJIHEHUS, OPUEHTUPOBOYHBIN
00BeM, OCHOBHBIE TpeOOBaHMsI K pe3y/ibTaTaM paboThl, KpUTEPUU OILICHKU. Bo BpeMsi BBITIOIHEHUS
CaMOCTOSITENIbHOM pa0OThl IMpEenojJaBaTesib MOXKET IPOBOAUTH KOHCYJIbTalMU. KOHTpOIb
pPE3yJIbTaTOB CaMOCTOSITENIbHON pPabOTHl CTYIEHTOB MOKET OCYLIECTBISTHCS B MHCHMEHHOM,
YCTHOH WJIM CMEIIAHHOH (opMme, ¢ TPEICTaBICHHEM IPOIyKTa TBOPYECKOH AESITeIbHOCTU
cTyneHTa. B kauecTBe opM M METOIOB KOHTPOJII CAMOCTOSITENIbHON pabOThl CTYyJIEHTOB MOTYT
OBITh MCII0JIb30BaHbl CEMUHAPCKUE 3aHATHSI, KOJJIOKBUYMBI, 3a4€Thl, TECTUPOBAHHUE, CAMOOTYETHI,
KOHTpPOJIbHBIE paboThl U Ap. KputepusMu OLIEHKH pe3yIbTaTOB CaMOCTOSATEIbHOW pPabOThI
CTYJEHTa SIBJSIOTCS: YPOBEHb OCBOEHHUS CTYJEHTOM Yy4YeOHOIro Marepuaa; YMEHHUs CTyJeHTa
HCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS [PHU  BBINOJHEHUM WHAUBUIYAJIbHBIX 3aJaHU;
000CHOBAHHOCTb M YETKOCTh M3JIOKEHUS OTBETa; O(opMiIeHHE MaTepuana B COOTBETCTBHH C
TpeOOBaHUSMHU.
[lnan moaAroToBKM:
e [|M3y4HUTh COOTBETCTBYIOIINI JEKIIMOHHBIN MaTEpHAIl
e [|M3y4HUTh OCHOBHYIO JIUTEPATYPY 110 TEME
e [JM3y4UTH JOINOJHUTEIBHYIO JIUTEPATYPY 110 TEME
e [JopopMUTH BBIMIOIHEHHYIO pabOTy MUCHPMEHHO WIM B BHUJAE MpPE3CHTAMH B
3aBUCUMOCTH OT 3a/IaHUS
e [JcmenaTh CTPYKTYPUPOBAHHBIEC BBIBOJBI.

IMoaroToBKa K 3K3aMeHy

[Tpu moAroTOBKE K 3K3aMEHy HEOOXOJWMO OPHUEHTUPOBATHCS Ha KOHCIEKTHI JIEKIUH,
pabouyio mporpamMmy JHUCHIHUILIMHBI, HOPMAaTHBHYIO, YUCOHYI0O M PEKOMEHAYEMYIO JHTEpaTypy.
OcHOBHOE B TIOJITOTOBKE K cja4e AK3aMeHa - 3TO TOBTOPEHHE BCET0 MaTepHaa JUCIUTLIHHBL, TIO
KOTOpPOMY HEOOXOMMO CIaBaTh dk3aMeH. [Ipu moAroToBKe K cnayue sk3aMeHa BeCh 00beM paboThI
HY>KHO paclpeeNsTh paBHOMEPHO IO JHSM, OTBEICHHBIM ISl MOATOTOBKH, KOHTPOJIUPOBATH
KOK/BIA JICHb BBITTOJIHEHUE HAMEUYCHHOH paboThl. B meproa MOArOTOBKH K DK3aMEHY CTYICHT
BHOBb oOOpaiaercss K yke U3y4eHHOMY (TpoiiieHHOMY) yueOHoMy marepuany. [loaroroBka
BKJIFOYAET B CeOsl TPU dTara: caMOCTOATENIbHAsI paboTa B T€UEHHUE CEMECTPa; HEIOCPEACTBEHHAS
MOJATOTOBKA B JHH, MPEANISCTBYIOIINE dK3aMEeHy MO TeMaM Kypca; MOJATOTOBKAa K OTBETY Ha
3aJlaHus, COJIeprKalIrecs B Owierax. JK3aMeH MPOBOJUTCS IO OWJIeTaM, OXBATHIBAIOIIMM BECh
MPONICHHBIH MaTepual AUCHUUIUINHBI, BKIIOUYas BOMPOCHI, OTBEICHHBIE NJISI CAMOCTOSTEILHOTO
u3ydeHus. [ ycrenHoi ciaum ykazanHble B paboueil mporpamMmme popmMupyemblie KOMIIETEHIIUN
B pe3y/lbTaTe OCBOEHUS IUCIUIUIMHBI JOJKHBI OBITH MPOJAEMOHCTPUPOBAHBI; TOTOBUTHCA K
9K3aMeHY HE0OXOMMO HaYMHATh C TIEPBOM JICKITUH U TIEPBOTO CEMHUHApA.
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BO3MOXKHOCTSIMU3JIOPOBBSl  OOJBIIOE 3HAUYCHHWE WMEET WHAWBUAyallbHas ydeOHas pabora
(KOHCYNBTALIMN) — JOMOJIHUTEIBHOE Pa3bsICHEHUE Y4EOHOT0 MaTepuraa.

NunuBuayanbHple KOHCYIBTAIMM IO TIPEAMETY SBISIOTCS BaXHBIM  (DaKTOpPOM,
CHOCOOCTBYIOUTUMUHANBUAYAIU3AIMH O0yYEHUSI U YCTAHOBJICHUIO BOCIUTATENILHOTO KOHTAaKTa
MEXIYTIpernoaaBareieM ¢ OOydJaromMMCs WHBAIUAOM WM JIMIOM C OTPaHUYCHHBIMU

BO3MOXHOCTAMU3IOPOBLAI.

7. MaTtepuajibHO-TeXHHYECKOeo0ecneueHue 1mo JUCIHIInHE (MOTYJII0)
HO BCEM BHUIaM yqe6H0171 NCATCIIBHOCTHU B paMKax JOUCIHUITIIINHBI I/ICHOJIBSYIOTCSI aYI[I/ITO-
puH, KaOMHETHI U Ja0OpaTOPUH, OCHAIIICHHBIC HEOOXOAMMBIM CIICIIMAIM3UPOBAHHBIM U J1abopa-

TOPHBIM 00OPYAOBaHUEM.

HaunmMeHoBaHMe crienMalIbHBIX I10-
MEIICHUH

OCHaIIEHHOCTH CIIELHAIBHBIX ITOME-
119305071

[lepedeHp MMLIEH3MOHHOTO MPO-
TPaMMHOT0 00eCTIeYCHUS

Y4eOHbIe ayTUTOPHUU IS IPOBEIe-
HMS 3aHSTHH JIEKIIMOHHOTO THIIA

Meobenb: yuebHas mebenb
TexHUYeCKUe CpelcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows
Microsoft Office

VYueOHbIC ayAUTOPHH UL IPOBEJie-
HUS 1a00paTopHBIX padoT. Jlabopa-
topus 412, 414

Meobenp: yuebHas Mebenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP
O0opynoBaHue: 1a00paTOPHOE  MHUK-
pobuosiornyeckoe 000pyI0BaHHE

Microsoft Windows
Microsoft Office

Jljig camMocTOSITENbHOM paboThl 00yUYarOIIUXCsl IPEAYCMOTPEHBI TTIOMELIEHUS], YKOMILIEK-
TOBaHHBIE CIICIIHATU3UPOBAHHON MeOEbI0, OCHAILIEHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOKHO-
CTBIO MOJIKJIOUEHUS K ceTH «HTepHEeT» 1 00ecIeueHuEM 10CTYIIa B JIEKTPOHHYIO HH(OpMALIU-
OHHO-00pa30BaTENBHYIO CPEy YHUBEPCHTETA.

HaunmeHoBaHue moMeIeHUN 11
CaMOCTOSTENIFHON pabOTHI 00y4Ya-

OcHallleHHOCTh NOMEIEHUH IS ca-
MOCTOSITEIBHO paboThl 00yUaro-

Hepequb JIMIICH3UOHHOTI'O MPO-
rpaMMHOT0O obecrneueHus

3an HayuHoii OMOIHOTEKN)

FOILUXCSI IUXCS
IMomerenune it caMoCTosATeNbHOM | Mebenb: yueOHas mebeb Microsoft Windows
paboTsl o0yuaromuxcs (unransHbiii | Kommuiekt  cnenuanusuposannoit | Microsoft Office

MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIBIOTEpHAsS TeX-
HUKa C TIOJIKJIIOUeHUEM K nH(popmMa-
[IUOHHO-KOMMYHHUKAIIMOHHOHM  ceTH
«HTEpHET» U JOCTYIOM B DJIEK-
TPOHHYIO HH(OPMAMOHHO-00pa30-
BaTeIbHYIO cpely 00pa3oBaTebHON
OpraHM3aIyu, BeO-KaMepbl, KOMMY-
HUKAI[MOHHOE 000pyAoBaHHE, oOec-
TIeYnBaroIee AOCTYIl K CETH MHTEp-
HeT (IPOBOJHOE COoeANHEHne u Oec-
IIPOBOJIHOE COEIUHEHHUE 110 TEXHOIIO-
run Wi-Fi)






