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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunimmaa «MUKpOOHOJIOTHSI ¢ OCHOBAMH BHPYCOJIOTHH» OTHOCUTCS K JAMCHUIUIMHAM
yactu (GOpMUPYEMOIl ydyacTHUKaMU 0Opa3oBaTeIbHBIX OTHOIICHUN yacTH broka 1. J(ucuuminHbl
(Monynu) IIpenMeTHO-METOAMYECKOro MOJAyJds MO OWoNorMu y4eOHOro IjlaHa OCHOBHOM
npodeccuoHanbHOM  00pa30BaTEIbHOM MPOrpaMMbl  BBICHIETO OOpa30BaHUS — MPOTPaMMBbI
OaxanaBpuaTta 1o HarpasieHHl0 noaroroBku 44.03.05 Ilegarormueckoe oOpa3oBaHHe (C IBYMs
poHISIMU TIOJITOTOBKH), HAIIPABIEHHOCTH (Mpoduis) o0pa3oBaTeaIbHON MporpaMMbl «brosorus.
Xumusi», 04HOH HopMbl 00yUeHHS.

JucuunimHa onupaercs Ha pe3yiabTaThl oOyueHus, cpopMHpOBaHHBIE B paMKax psaa
JUCIUIUIMH y4eOHOro IUIaHa, W3Y4YeHHbIX oOywarommumucs B 1-8 cemectpax: 3oonorus
0ecII03BOHOYHBIX, AHATOMUSI M Mop¢osorus pacrenuit, OOmas ¥ HEOpraHuveckas XHUMUs,
VYueOHasi mpakThka 1mo Ouonorud, MeToapl HCCIEeNOBATENbCKOM M MPOEKTHOW JesITeNbHOCTH,
MeTtonbl MaTeMaTH4eckoil oOpaboTku AaHHbIX, [legaroruka, Cuctemaruka pacTeHUi, 300J0THS
MIO3BOHOYHBIX, [luTomorus, AHanutnyeckass xumusi, OCHOBbI Hay4YHOM KOMMYyHUKaiuu, HayuHo-
uccienoBarenbckas pabora (momyueHue nepBUYHBIX HaBbikoB HUP), kypcoBas paborta 1,
Anatomust u Mopdororus dyenoBeka, Dusuonoruss pacreHui, [ucromorus ¢ ocHOBaMu
smOpuosiorun, Opranndeckast xumus, Hayuno-uccienoBatenbekas pabora (1ojyueHue NepBUYHBIX
HaBbikoB HUP), kypcoBas pabota 2 , [lenaroruueckas npakTuka 1no XuMuu, OU3n0I0rus 4eI0BeKa
Y )KMBOTHBIX U JIp.

Pe3ynbrarthl W3ydeHHs] ITUCIHUIUIMHBI SIBISIOTCS OCHOBOW I TPOXOXKIEHUS TMPAKTHUK:
Hayuno-uccnenoBarenbckast pabora, BeimonHeHne W 3ammra BBITYCKHON KBaIM()UKAIMOHHOU
paboThI

1. Ilepeyens muIaHMpyeMbIX  Ppe3yabTaTOB  00y4eHusi (o0pa3zoBaTebHBIX
pe3yJbTaToB) MO TUCIHUILINHE

Heabo ocBoeHus IUCHUILUIMHBI «MHUKpOOHMONOrHsl ¢ OCHOBAaMH BHUPYCOJIOTMM» SIBJISIE€TCS
dbopMupoBaHHE TPEACTABICHUS O MHUKPOOUMOJIOTMM KakK HayKd, €€ OOLMX KOHIEHIHUIX |
METOJI0JIOTUYECKUX BOIIPOCAX, M3YYEHHE OCHOB IMPUMEHEHMs IMOJYYEHHBIX 3HAaHUHA B Oynyuiein
npodeccuu A perieHus UCCIeI0BaTeIbCKIX U MPUKIAAHBIX 3a/1a4, (GOpPMHUPOBAHHUE Y CTYACHTOB
LEJIOCTHOTO MPEJCTABICHUS O OHOJOTMYECKOM pa3HOOOpasuu U E€IUHCTBE >KUBOW MPUPOJBL,
Hay4YHO-apr'yMEHTHUPOBAaHHOW MO3ULMU B OTHOLIEHUH OXPaHbl IPUPOJHON CPENBI U PALIMOHAIBHOTO
PUPOIONOIB30BAHUS.

3agayamMu OCBOCHHUS JUCLIUIUINHEI SABIISIOTCSA:

- (OpMUpPOBaHUE Y CTYJEHTOB €CTECTBEHHOHAYYHOTO MUPOBO33pEHUs Ha 0a3e MpeICTaBICHUN Kak
0 cBO€0Opa3uM KU3HU MHUKPOOPTaHU3MOB, TaK U 00 OOIIMX 3aKOHOMEPHOCTSAX OPraHU3allUN BCEro
JKUBOTO;

- (opMupoBaHME NPEJCTABICHUNA O TIJIABHBIX HAIPABICHHUSIX M METOJOJOTHMUECKUX BOMpOCax
MHUKPOOHMOJIOTHH; U3Y4eHHE MOP(OIOTHIECKOTO U (PYHKIIMOHAILHOT'O MHOTO00Opa3us MPOKapHOT Ha
OCHOBE COBPEMEHHBIX JIOCTH)KEHUI HaYyKH;

- oOyueHue OCHOBHBIM IpaBWJIaM pabOThl B MUKpPOOMOIOrMuYecKoil naboparopuu, TpeOOBaHUSIM
TEXHUKU 0€30MaCHOCTH NpHU paboTe ¢ 6aKTEPHOIOTUYECKUM MaTepHaioM;

- (hopMHpOBaHUE TPEJCTABICHUN O COBPEMEHHBIX aCHEKTaX, MPOOJIEMHBIX BOIIPOCAX CUCTEMATUKU
U (WIOTeHHH MPOKAPHOT, 00 OCHOBAX HKOJOTHH MUKPOOPTAaHU3MOB M MX POJIM B IKOCHUCTEMAX, O
COBPEMEHHOM TPUMEHEHUH M TEPCHEKTUBAX HCIIOIb30BAHUS JTOCTHXKEHUH MHUKPOOHOJIOTUU B
OMOTEXHOJIOTHH, TEHHON M KJIETOYHOM MHKEHEPUH, HAPOHOM XO35HCTBE, METUIMHE.

B pesynpTaTe ocCBO€HHsS NporpamMmbl OakaiaBpuaTa OOYYaIOIIMKCS JOJKEH OBJAJETh
CIIEAYIOIIMMU pe3ylbTaTaMu OOy4YeHHs 1O JAUCHUIUIMHE «MUKpPOOHOJIOTHs C OCHOBAMHU
BUPYCOJIOTUM» (B TaOJHUIIE MPEICTABIEHO COOTHECEHHE 00pa30BaTEIbHBIX PE3yJIbTaTOB 00yUCHUS
10 JUCLUIUIMHE C MHAUKATOPaMH JOCTHXKEHUS! KOMIIETEHIIUH ):

Komnerennus u OO6pa3zoBaTenbHBIC PE3YIBTATHI TUCITUATTHHBI
WHIMKATOPBI €€ JIOCTHKEHUSI (aTamsl hopMHEpOBaHUS AUCITUTUTHHEI)

B AUCHUIIIIMHEC 3HaACT YMEET ’ BJIagcCT




YK-1 Crniocoben
OCYILIECTBIISITh TIOUCK,
KPUTHUYECKHH  aHaIM3 W
CUHTE3 uHpOopManuy,
HPUMEHSTh CHCTEMHBIN
HOAXO0A AN pelIeHHA
IIOCTABJICHHBIX 3371a4.

VYK-1.1. JlemoHCcTpHpyeT
3HaHUE ocoOeHHOCTeH

CHCTEMHOTO M KPUTHYECKOTO
MBIIICHUS,
apryMEHTHPOBAHHO
dbopmupyeT coOCTBEHHOE
CyXJIeHUE u OLICHKY
UHPOpMALIUK,  MPHHAMACT
000CHOBAaHHOE pEIICHNE

YK-1.2
JIOTUUYECKHE

IIpumenser
dbopMbl U
Opolenypsl, CHoco0eH K
pedbrekcun  mo  TOBOIY
COOCTBEHHOM M 4yXOif
MBICITUTEIbHOU

JESATEIIBHOCTH.

VYK-1.3 AHanusupyer
UCTOYHUKU HH(pOpMaLUU C
LENbI0  BBIABIEHUS  HX
IIPOTUBOPEYUN W  IOUCKA
JIOCTOBEPHBIX CYKIEHUI

OP-1
OCHOBHBIEC METObI
HAay4YHO-
HUCCIIEA0BATEILCKOM
JIeSITEIbHOCTH;
METObI
KPUTHUYECKOTO
aHanuza u
OLICHKHU
COBPEMEHHBIX
HAYYHBIX
JIOCTHIKCHUH;
METOJIBI
reHEepUPOBAHUS
HOBBIX UJEH NpU
peleHumn
HCCIICA0BATEIBCKUX
u MPaKTUYECKUX
3aja4

OP-2
OCHOBHBIC TEPMHUHBI
HayYHBIX
HCCIICAOBAHUIA B T.4.
OMOJIOTHYECKUX

OP-3
COBpEMEHHBIC
IKCIIEPUMEHTAIbHBIC
METOBI PabOTHI C
OHMOJIOTrHYECKUMU
00BEKTAMU B
Pa3IYHBIX
YCIIOBUSAX

OP-6
UCTIOJIb30BaTh
byHIIaMEeHTaIbHBIE
OMoJIOTHYeCKHE
MPEJICTABJICHHUS B
chepe
npodeccCHoHABLHOM
NESITETIbHOCTH  JUIA
MMOCTAHOBKH u
peiieHus HOBBIX
3aaq

OP-7
KPUTHYCCKH
OILICHUBATH JFOOYIO
MOCTYTAIOMTYO
uHpOpMaLHIO,
BHE 3aBUCHMOCTH
OT UCTOYHUKA

OP-8
HCII0JIb30BaTh
(byHIaMEHTaJIbHBIC
OnosoruUecKne
NPE/ICTABIICHHS B
chepe
npodeccHoHaNBHOMI
JCSITeTbHOCTH IS
MOCTAHOBKH U
pEILICHHS HOBBIX
3a1au

OP-11
HaBBIKaMH cOopa,
00paboTku,
aHam3a u
CUCTEMAaTH3aINH
uH(pOopMaluu 10
TEMe UCCIIeI0BaHMS;
HaBBIKAMH BBIOOpA
METO/I0B U
CPEACTB peUIeHHS
3aJa4 UCCIIeI0BaHMS

OP-12
[Tpuemamu
MOJEJIUPOBAHUS
SIBJICHUI U
IIPOLIECCOB,
CTaTHCTHYCCKOU
00paboTku
MacCcoBOTO
Marepuana




[IK-1 CmocobeH ocBauBarhb

u HCIIOJb30BAaTh
TCOPCTUYUECCKHUE 3HAHUA H
MMPAKTUYCCKUC  YMCHUSA U

HaBBIKM B
obnactu  mpu

peIMETHOU
perieHnun

OP-4
METOJIaMH U
TEXHHKOMN
MPUTOTOBJICHUS
MUTATEIBHBIX CPEI,
II0CEBa,

npoecCHOHANBHBIX 337]a4. | KYJIbTUBHUPOBAHUS
MHUKPOOPTaHU3MOB H
MIPUTOTOBIICHUEM
MHUKPOCKOTTMYECKHIX
MpenapaTos;
HaBbIKaMU pabOTHI B
nabopaTopuu
MUKPOOHOJIOTUH;
[IK-1.1 3Haer cTpyKTYpY, OP-5
coctaB ¥ jaupakThyeckue | OCHOBHBIE METOJIBI
€IMHUIIBI peIMETHOM HCCIIEIOBaHH B
obnactu  (TIpernoaBaeMoro IJIaHUPOBAHUE
peIMeTa). AKCIIEPUMEHTA,
Ha0JII0IeHUH 1
yUYeTOB,
JOKYMEHTAIUIO
OTYETHOCT,
MpUMEHEHHE
CTaTUCTUYECKUX
METOJIOB aHaJIHN3a
[TK-1.2. Ymeer OP-9
OCYILECTBIISITh otbop aHAJTN3UPOBATH
y4eOHOro coJepXaHus JUIs MOJy4aeMyto
€ero peanu3anuu B MH(pOpMaLUIO U
Pa3INYHbIX dopmax IPECTaBIATh
00y4YeHHsI B COOTBETCTBHH C pe3yIbTaThI
tpeboBanusimu GI'OC OO. COOCTBEHHBIX
HCCIIE0BAHUI

ITK-1.3. JleMoHCTpUpYyET
YMEHHE pa3pabaTbIBaTh
pasnn4Hble (OpMbI yIEOHBIX
3aHATUH, [IPUMEHSATH
METOJBI, IIPUEMBI U
TEXHOJIOTUM OoOydyeHus, B
TOM qucle
MH(pOpPMallMOHHbIE

OP-13

Crniocobamu
OTpaXeHHUs
HOJYYEHHBIX 3HAaHUN
B BUJIC

TaOJIHIL, AUarpamm,
rpadukoB, cxem,
OTYETOB U T.I.




I1K-3 Crnocoben
¢dbopmupoBathb
Pa3BHBAIOIIYIO
00pa30BaTeNbHYIO CPEy IS
JOCTHXKECHUSI  JINYHOCTHBIX,

MMPECAMCTHBIX u
METaIpeIMETHBIX
pe3ynbTaTOB oOy4deHus

CpEIICTBAMU IPENOIaBAEMBIX
y4eOHBIX MPEIMETOB

[IK 3.1. Bnaneer cmocobamu OP-14

UHTETPaIH y4eOHBIX criocobamu

IPEIMETOB s UHTErpaluu

OpraHu3alii Pa3BHBAIOLICH y4eOHBIX TPEAMETOB

yueOHOit JeSITEIbHOCTH JUIs OpraHU3aLH

(uccnenoBaTeNnbCKOM, pa3BHBaroIIeH

MIPOEKTHOM, TpPyHnoBOM U yueOHOU

Ip.) NEeATEILHOCTH
(uccnenoBaTeNbCKO,
IIPOEKTHO,
TPYNHOBOH U JIp.)

[1K 3.2. Hcnons3yer OP-10

o0pa3oBaTeNbHbIN UCIIOJIb30BaTh

NOTEHLIMAT 00pa3oBaTeIbHbII

COLMOKYJIBTYPHOH  cpelibl HOTEHIHAT

pernoHa B TIPENOJaBaHUU COLIMOKYJIBTYPHOU

O6uonoruu B y4eOHOH U BO CpeZlbl peruoHa B

BHEYPOYHOMH NI TEILHOCTH MPETIoIaBaHIH

6uosioruu B yueOHOMH
Y BO BHEYPOUYHOU
JeSITeIbHOCTH

2. O0beM JUCHUIUIMHBI (MOAYJIsI) B 3aYeTHBIX EIUHMIAX C YKAa3aHHEM KOJHYeCcTBa
aKajeMMYeCKHMX 4YacoB, BbIJeJIEHHbIX HAa KOHTAKTHYI0 padoTry o0y4yalummxcsi ¢
npenojaBartejieM (M0 BHAAM Y4YeOHBIX 3aHATHI) M HAa CAMOCTOSITEJBHYIO padory
00y4YaAK MU XCS.

YyeOHble 3aHATHS
o [0} 0]
= Q = Q 3 Q .
Howmep 3 S 2 g =i £ 8 Dopma )
ceMECTDA o) R 2 i e o S ) IIPOMEKYTOYHOU
P = = = 5 = 9 g aTTecTalluu
Tpynoemk. = = S = S 8
jer S =
3au. g 8 s Qs
o Yacel = = < 8 O a
5 3 108 18 - 30 33 DK3aMeH
Hroro: 3 108 18 - 30 33

3. Copepxanue IHCHUILIMHBI (MOAYJsA), CTPYKTYPHPOBaHHOe IO TemaMm (pasgeiaam) ¢
YKa3aHHEM OTBECJACHHOI0 Ha HHX KOJIUYECTBA AKAACMHUYECCKHX YaCcOoB U BHIAOB y‘leﬁl{bIX
3aHATHH.




3.1. Ykazanue mem (pazoenos) u omeeodeHHO20 HA HUX KOAUYECMEA AKAOEMUUECKUX YACO8 U

6U008 YUeOHBIX 3aHAMUIL

HanmenoBanune pasaciia u TEM

KosnuecTBo 9acoB 1o
dbopmam oOyueHus

JIeKIIMOHHBI

€ 3aHATHS
JlaboparopH

BIC 3aHATHUA
JIbHas
naboTa

Camocrosre

Paznea |. [Ipeamer u MmeToABI MUKPOOHOJIOTHH
Tema 1. UcTtopust MUKpOOHOJIOTHH.
Tema 2. Mukpobuonoruueckas TEXHHUKA.

N

N

Paznen Il. Crtpoenne wu MopdoJioruyeckoe pasHoodOpasue
MHMKPOOPTaHNU3MOB

Tema 1. OcoOEHHOCTH CTPOSHUS MUKPOOPTaHHU3MOB.

Tema 2. Mopdonorudeckoe pasHooOpaszue mpoKapHuor.

Tema 3. IloBepXHOCTHBIE CTPYKTYphl © MEMOpaHHBIM ammapar
OaKkTepHaIbHBIX KIETOK. [10ABIMKHOCTH OaKTepuid.

Tewma 4. [{luroniasma GakTepralbHBIX KIETOK. [ €HOM MPOKapHOT.

Paznea |11. PazBuTHne 1 pasMHOKeHHe MUKPOOPraHU3MOB

Tema 1. Kiterounblif KT OaKTEPHIA.

Tema 2. ITokosimuecs: popmbl OakTepuid.

Tema 3. Poct GakTepuii B MEepUOIUYECKON KYyIbTYype M HEMPEPHIBHOM

KYJbTYpE.

Paznen IV. MeTa601u3M NPOKapuoT
Tema 1. [IpeBpailieHne MUKpOOpPraHU3MaMy COEIMHEHUH yriepoaa.
Tema 2. IIpeBpanienre MUKpOOPraHU3MaMH COCIMHEHUH a30Ta.

Pazgen V. CucreMaTnka npokapuor.

Paznea VI. Dxosi0rust MUKpOOpPraHu3mMoB.

Tema 1. OTHOmIEHHME MMKpPOOPraHM3MOB Kuciopoay. Mukpodiaopa
BO3/yXa.

Tema 2. OTHOIIEHHE MUKPOOPTaHU3MOB K BoJie. MUKpodIiopa BOJIBI.
Tewma 3. OTHOIIEHHE MUKPOOPTAaHU3MOB K TEMIIEpaType.

Tema 4. OTHOIIEHHE MUKPOOPTaHU3MOB K KUCIIOTHOCTH CPEJIBI.

Tema 5. Ponp Oakrtepuili B JKHM3HM 4YelloBeKa. bakrepuanbHble
MH(EKIMOHHBIE 3a00JI€BaHUsl.

BCEI'O:

18

30

33

3.2. Kpamkoe onucanue codepicanus mem (pazoenoe) OUCUUNIUHbL

PA3ZJEJ I. IPEJJMET U METO/JIbI MUKPOBHNOJIOI'

OtkpsiTue MukpoopranusmoB A. JleBeHrykoMm. CTaHOBJIEHHE MUKpPOOMOJIOTUH KaK HAYKH.
CoBpeMeHHbIE  JOCTIKEHHS] MHUKpPOOMOJNIOTMH. MeTonbl  KIacCH4ecKoi

MHKPOCKOIIHA, CTCpuIn3anus, KYJIbTUBUPOBAHHC, XPaHCHUC
HHX.

PA3IEJI II. CTPOEHHUE n MOP®OJOI'MYECKOE
MHUKPOOPI'AHU3MOB

MHUKPOOHOJIOTUH:
MHUKPOOPTaHU3MOB.
Muxkpobuonorndyeckas TeXHUKa. BuIbl MUKpOOMOJIOrHUECKUX JabopaTopHii, mpaBuia pabOThl B

PA3BHOOBPA3HUE

OcoOeHHOCTH CTPOEHUSI MUKPOOPraHu3MoB. Mopdosiornyeckoe pazHooOpasue NpoKapHor.

IToBepXHOCTHBIE CTPYKTYpbl U MeMOpaHHbIM anmapaT OakTepuaibHbIX KiIeToK. CTpoeHue
OaxkTepuil.
[ToxsmxHOCTh OakTepuii. Takcuckl. LluTomnasma 6akTepraIbHBIX KIETOK. | €HOM MpoKapHoT.

KJICTOYHOM CTCHKH TpPaMIIOJIOXKHUTCIIBHBIX W I'paMOTPULATCIbHBIX

Kryrukn.



PA3JIEJI I11. PABBUTHUE 1 PASMHOKEHUE MUKPOOPI'AHU3MOB

Knerounsnii mwmkin Oakrepuit. Jlenenuwe. Ilokosimmecs ¢opmbl  OakTepuid. DTtambl
oOpa3oBanus 3H10cnop. Poct GakTepuil B NEpUOANYECKON KYyIbTYpE U HENPEPBIBHON KYJBTYpE.
ITpoTOoYHOE KYJIBTUBUPOBAHUE.
HNurtepakTuBHasa ¢popma: nekuus-Oecena.

PA3JIEJI 1V. CHUCTEMATHKA ITPOKAPHOT [IlpeBpamienue MHKpOOpraHU3MaMu
coenquHeHu  yrmepoga.  Tumbl  Opoxenus.  [IpakTuyeckoe  mpuUMeHeHHE — OakTepuid,
ocyliecTBIstoux Opoxkenue. baktepuanbHblii QoTocHHTE3. XEMOCHHTE3UPYIOIUE OaKTEepHH.
[IpeBpaiieHre MHUKpPOOPTaHM3MAaMU COCJMHEHUH a30Ta. AMMOHU(HKAIMS, a30THKcanus,
HuTpuuKaus, 1eauTpudukanus. Poas 6akTepuii B KpyroBopoTe BEIIEeCTB U SHEPTHH B buochepe.

PA3JIEJI V. OKOJIOI'UsI MUKPOOPI'AHU3MOB

OTHoOlIEeHHe MMKpPOOPraHU3MOB  KHcIopody. Mukpoduiopa Bo3ayxa. Ilokaszarenu
CaHUTAPHOT0 MUKPOOHOJIOIMYECKOI0 COCTOSIHUS BO3AyXa. OTHOILIEHHE MUKPOOPTraHU3MOB K BOJIE.
Muxkpodiopa Bojibl. CaHUTapHO-MUKPOOHOJIOTHYECKAs OLICHKA BObI.

Temmeparypa  Kak  TJaBHBIK  (akTop,  JTUMHTHUPYIOIIMHA  JKU3HEACATEIBHOCTD
MHUKPOOPTaHU3MOB. OTHolleHME  MHMKPOOPIaHHU3MOB K  TemIeparype. OtHowenune
MHUKpPOOPIraHU3MOB K KHCJIOTHOCTH cpelbl. Poib OakTtepuil B >KM3HHM 4YesloBeKa. bakTepuanbHble
H(pEKIMOHHBIE 3a00JIeBaHUS.

PA3JIEJI V. OCHOBBI BUPYCOJIOT'MHA

[lonsTe o BHpyce Kak O XHMBOM cyluecTBe. OTKpbITHE BHpPYcOB. Pa3BuTHe y4eHHs O
Bupycax. [Ipunnuns! knaccuduxaiu BupycoB. TakcOHOMUS U HOMEHKJIATypa BUPYcOB. [ umoTesbl
MPOMCXOXKACHUS U HBOIIONUHN BUPYCOB. Mopdoiorus u ymbTpacTpykTypa BupycoB. CTpykTypa
BupuoHa. ['eHom Bupyca. OHTOreHe3 BHUPYCOB. Pempoaykuusi BHPYCOB: TPaHCKPHUIIUS
PHKconepxxamux u JHK-comepskammux BHUpPYCOB, TpaHCHAIUA, pervdkaius. Mopdorenes,
CO3PEBaHME U BBIXOJ] BHPYCaB W3 KIETOK. THMBI BUPYCHBIX MH(eKuil. BupycHbsie 3a0oneBanus.
EcrecTBeHHas 3ammTa OT BHPYCHBIX MHGEKUMHA: amonrto3, HHTEPQEPOHBbl, CHCTEMBbI
pectpukuuu/moaudukanuu 1 CRISPR/cas, PHK-caitnencunr.
WnTepakTuBHas popma: yueOHas JUCKYCCHS.



4. IlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecmedyeHHs] JS1 CAMOCTOSAATEJILHOW PadoThI
o0yyarommxcs Mo JMCHUIIHHE.

OOmmii o0beM CcaMOCTOSTENBHONW paboThl CTYJCHTOB 10 JUCLUIUIMHE BKJIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATEIBbHYIO paOOTy CTYICHTOB B TEUECHHE CEMECTPA.

AymuTtopHas  caMmocTosTeNlbHas — paboTa  HoJpa3ymMeBaeT  BEACHUE  TETpaaud 10
71a00paTOpHOMY MPAaKTUKYMYy, IZl€ CTYJIEHT OTpPakaeT XOJ Ka)J0ro IpPaKTHYECKOIro 3aHATUS C
yKa3aHHEM pe3yJIbTaTOB ONBITOB (B BHJE PHUCYHKOB, BbIBOJIOB). CTyAeHTaM Ipelaraercs
BBIINIOJTHEHHUEC TCCTOBBIX SaIIaHI/If/’I M0 U3YYCHHBIM TEMaM, KOTOPBIC BKIIOYAKOT TCPMHUHOJIOTHICCKUC
Bonpockl. Tekymiass arTectaluss C LEIbI0 MOHMTOpMHIA KadyecTBa OOy4deHHs U OalibHO-
PEUTUHIOBOM OLIEHKM YCIEBAEGMOCTH CTYyJIEHTAa IPEJACTaBJICHA CIEIYIOLUMH paboTaMu:
BBINOJIHEHHE JT1a00PaTOPHBIX paboT, pelICHHE TECTOBBIX 3aaHHi, ydacTie B «KpyTibIx cTomax.

s pyOeXHOro KOHTPOJIS 3HAHUHM CTyJIEHTaM IpPEUIaraercsl BBIIOJHEHHE KOHTPOJIBHOTO
TECTUPOBAHUS 110 OJOKY TEM HIIU pa3ZeiioB.

BHreaynuropHas camocTosATenbHas padoTa BKIOYAET NPUOOPETEHUE CTYAECHTAaMH HABBIKOB
paboThl ¢ y4eOHOH W HaydyHO-MCCIIEAOBATENBCKOW JUTEpaTypod M ocyliecTBisiercs B (opme
HOJrOTOBKU K YCTHBIM J10KJaJiaM (MUHH-BBICTYIJICHUSIM).

Bonpocwt 0na camocmoamenvhozo uzyuyeHus 00yuarouuMucsa
(npumepnvie memuvt MmuHu-gbicmynienuii 01a «Kpyznozo cmonay)

1. Pa3Butne mukpooOuonorun B XIX Beke. Hayunas npedrenpHocth @. Kona, P. Koxa, JI.
[TacTepa.

Bxutag 0TeuecTBEHHBIX YUEHBIX B pa3BUTHE MUKPOOHOIOTHH.

Turnsl B3aMMOOTHOLIEHUH MUKPOOOB B OMOLIEHO3aX.

[TpoMbIlIEHHOE TPUMEHEHNE MUKPOOPTaHU3MOB.

OtkpriTre aHTHONOTHKOB. COBpEMEHHOE TPOU3BOJCTBO aHTUOMOTUKOB.

[TouBeHHble U pU30CHepHbIE MUKPOOUOLIEHO3BI.

@DaKTOphI 3alUTHl OPraHU3Ma YesloBeKa OT HH(EKIMOHHBIX areHTOB.

Y CcTONYNBOCTh MUKPOOPIaHU3MOB K AHTUMHKPOOHBIM areHTaM.

YcroitunBocTh 6akTepuii K (hakTopamM BHEUIHEN Cpebl.
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. MukoOakTepuu.
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. ApxebakTepun.
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N

. bakTepuro3sl pacTeHUN.
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. Hopmanbnast Mmukpodiiopa yenoBeka.

[EEN
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. XeMonuToTpo(HbIE 3yOaKTepUN.

[EEN
(S

. XeMoopranotpogHsbie 3y0aKTEepHH.

. Pactipoctpanenue GpoToTpodHbIX 6aKTEepHii B IpUpOE.

. OtkpeiTue BupycoB. Hayunas nesrensHocts [[.W. IBanoBckoro, M. beitepunka, @.
. Jlepdnepa, Y.Punna, ®. 1 Openns, ®. Toyopra.
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. BKJ'IaJI OTCUYCCTBCHHBIX YUCHBIX B Pa3BUTHE MI/IKpO6I/IOJ'IOFI/II/I.
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. Tumbl B3aMMOOTHOIIIEHU MUKPOOOB B OMOIIEHO3aX.

N
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. HpOMLIIHJ'IeHHOe IMPUMEHCHUEC MUKPOOPTaHU3MOB.

N
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. OTkpbITHE aHTUOMOTUKOB. COBpEMEHHOE MPON3BOACTBO aHTHOUOTHKOB.

N
w

. YCTOMYUBOCTH MUKPOOPTaHU3MOB K @aHTUMUKPOOHBIM areHTaM.
. YcroiftunBocTh OakTepuit K pakTopaM BHEIIHEH CpeJibl.

. Mukobaktepuu.

. ApxebaxkTepun.
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. IIpoTHBOBUpYCHBIE MpENapaThI.

N
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. bakTepnossl pacTeHuN.

N
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. BupycHblii kaH1ieporeses.
. Hopmanbnast Mukpodiiopa yenoBeka.

w
(@)



31. XemonmutoTrpoHbIe 3yOaKTEPHH.
32. XeMoopranoTpodHblie 3y0aKTepuu.
33. Pacipoctpanenue GoToTpohHbIX OaKTEepuil B IPUPOJIE.

Pedepar
IIpuMepHBbIii HepedyeHb TeM pedepaToB
1. PazButne mukpoduonoruu B XIX Beke. Hayunas nestensHocTh @. Kona, P. Koxa,
JI. Ilacrepa.
2. OrtkpeiTue BupycoB. Hayunas aestensHocts .M. NUBanoBckoro, M. beliepunka, @.
Jleddnepa, Y.Puuna, @. [Dpenns, @. Toyopra.
3. Bkutag oTe4ecTBEeHHBIX YUEHBIX B Pa3BUTHE MUKPOOHOIOTHH.

4 Turmbl B3aMOOTHOLIICHUH MUKPOOOB B OMOLIEHO3aX.

5 [TpomblIIEHHOE TPUMEHEHNE MUKPOOPTaHU3MOB.

6. OTtkpbiTHE aHTUOMOTHKOB. COBpEMEHHOE MPOU3BOACTBO AaHTHOUOTHUKOB.
7 Y cToiunBOCTE MUKPOOPTaHU3MOB K aHTUMUKPOOHBIM areHTaM.

8 YcToitunBoCTh OakTepuii K (hakTopam BHEUTHEW CPEbl.

9

: MukoOakTepuu.
10.  Apxebakrepun.
11.  IIpoTuBOBHUpYCHBIE IIpEMIAPATHI.
12. Baktepuo3bl pacTeHUil.
13.  BupycHblii KaHLIEpOTEHES.
14.  HopmaibHas MUKpOQIIOpa YeIIOBEKA.
15.  XemonutorpodHbie 3ydakTepuu.
16.  XemoopranorpodHbie 3yOaKTEpHUH.
17.  Pacmpoctpanenue GpoToTpodHBIX OAaKTEpU B IPUPO/IC.

Ilepeuens yueono-memoouueckux uz0anuil Kagheopvl no 6onpocam opanu3ayuu
camocmoamenbHoi padomaol 00yUaOUUXCA

1. Kpacnoneposa IO.1O., HWnenna H.A., Kacarkuma H.M., byrepo H.B.
MukpoOuosiorusi:  yueOHO-MeToIUYecKoe Tmocobue 1o mnpeamery  «MUKpoOOHOIOTHS |
Bupycosiorus» — Mocksa: Mznatenscto «®nunTtan, U3narenscreo «Hayka», 2011. — 146 c.

2. HemoBa W.C., bessyoenkoBa O.E., Ilortarypkuna-HectepoBa H.M. Mertonst
MHUKPOOHOJIOTHYECKUX UCCIEIOBaHM: yueOHO-MeToanyeckoe nocooue. - Yupaaosck: PI'bOY BO
«Yal'llY um. U. H. Yaestaosan, 2017. - 82 c.

5. IlpuMepHbIe OlleHOYHBIE MaTepPUAJIbI JAJISl TPOBeJeHUS TeKYylIero KOHTPOJIsl ycleBaeMoCTH
U MPOMEKYTOYHOM aTTecTalMu 00y4al0IHXCs 10 JUCIHUIIIHHE

Opranun3anus 1 NpoBe/icHUe aTTecTalnu 0aKkajiaBpa

®I'OC BO B COOTBETCTBHM C «IIpUHOMIAMH» BOJOHCKOro mporecca OpHEHTHPOBAHBI
IPEUMYIIECTBEHHO Ha BBIPAOOTKY Yy CTYACHTOB KOMIIETEHIMHA — JMHAMHUYECKOro Habopa 3HAHHIA,
YMEHMM, HaBBIKOB U JMYHOCTHBIX KauecTB, KOTOpBIE <«IIO3BOJISTY» BBITYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha pbIHKE TpyJda M YCHEIIHO MPO(PEecCHOHAIbHO pPEaTr30BbIBATHCS.
TpaauunoHHbIE CpecTBA 00YUEHHS «COBEPUICHCTBYIOTCSA» B pyciie KOMIIETEHTHOCTHOTO MOIX0/1a.
WHHOBallMOHHBIE CpEICTBAa OOy4YeHHUS aJanTUPOBaHbl Ui IOBCEMECTHOIO TNPUMEHEHUs B
POCCUICKOM BY30BCKOW MPAKTHKE.

CoOOTBETCTBEHHO, OIIEHKa ypOBHS  IOATOTOBJIEHHOCTH  CTYyAEHTa  MpeIrojaraer
UCIIOJIb30BaHUE KaK TPAJUIIMOHHBIX, TAK 1 HHHOBAIMOHHBIX (pOpM (THUITIOB, BUIOB) KOHTPOJIS.

Bce koMmMmeTeHIMM MO JaHHOM OuCHUIUIMHE (OPMHUPYIOTCS Ha HA4ajJbHOM (IIOPOTOBOM)
YPOBHE.

Lenr npoBeneHusi aTrecTalMd — IPOBEpPKa OCBOCHMSI 00pa30BaTEIbHOW MPOrpaMMBI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3yIbTATOB.



Tunbl KOHTPOJIS:

Texymass  arrecranmusi TpeACTaBleHAa  CICAYIOUIMMH  pa0oTaMu:  BBINOJIHEHUE
1abopaTOPHBIX paboOT, pElICHUE TECTOBBIX 3aJaHul, yyacTue B «Kpyribix cToIax».

JlocToMHCTBa TMPEJIOKEHHONM CHUCTeMbl MPOBENCHUS aTTeCTAallUU: CHUCTEMAaTHYHOCTD,
HEIMOCPEICTBEHHO  KOppelupyromiascs ¢ TpeOOBaHMEM TMOCTOSHHOTO U HEMPEPBIBHOTO
MOHHMTOPHHIa KauecTBa OOYy4YeHHs, a TakKe BO3MOXKHOCTb OalUIbHO-PEUTUHIOBOW OLIEHKU
yCIIEBAEMOCTH CTYZAECHTA.

IIpomexyTo4YHas aTTeCTALMA OCYIIECTBIAETCS B KOHLE CEMECTPA M 3aBEpLIACT U3YUYCHUE
0J0Ka pa3ieroB AMCLUUIUIMHBIL, IIOMOTaeT OLIEHUTh 0ojiee KPYIHBbIE COBOKYIHOCTH 3HaHUU U
yMeHu#, popMupoBaHe OnpeeIeHHBIX MPO(PECCHOHATBHBIX KOMITETCHIINH.

KonTposabHasi paboTa — BbIIIOJIHEHHE TECTOBBIX 3alaHUI pyOEeKHOIO KOHTPOJIS.

HTrorosas arrecranms — 3K3aMeH

O1leHOUHBIMU CPEJICTBAMU TEKYILEro OLIEHUBAHMS SIBJIAIOTCA: BBIIOJHEHUE J1a00PaTOPHBIX
paboT, perieHrne TECTOBBIX 3a/laHul, yuacTue B « KpyribIx crosiax» (10KIaabl, MUHU-BBICTYIIJICHUS)
U T.II

KoHTponb ycBoeHMs Marepuana BeIETCSl PEryjasipHO B TEYEHHE BCEro CEMecTpa Ha
71a00paTOPHBIX 3aHATHSIX.

CPEJACTBA OIEHUBAHMUSI,
HCIIOJIb3YEMBIE Il TEKYLIEr0 OLICHUBAHUSA
nokasaressi QOpMUPOBAHUS KOMIICTCHIIUN

No
n/o

OO6pazoBarenbHbIe
pe3yAbTaThl TUCHUTLTAHBI

OueHouHbIe cpeACTBa /s TEKYLIeH aTTecCTAluu

OP-1
OCHOBHBIE METO/IbI
Hay4YHO-HCCJIEA0BATEIBCKOM

1. | OC-1 Beinonuenue 1a00paTopHOil pabOTHI

2. | OC-2 Pemienne TecTOBBIX 3aaHU

JEATEIHHOCTH;

3 OC-3 Yuactue B «Kpyribix ctonax» (JIOKIaIbI, METO/[bI KPUTHYECKOTO
MUHH-BBICTYIIJICHHS) aHaaM3a u

4. | OC-4 KourponbHas pa6ota OLCHKI COBPCMCHHBIX

HAy4YHBIX JTIOCTUKEHUH;
METO/Ibl TEHEPUPOBAHUS
HOBBIX UJEHU IIpU
PELIEHUH UCCIEN0BATEIbCKUX
U IPaKTUYECKUX 3a]1a4
OP-2
OCHOBHBIE TEPMUHBI HAyYHBIX
HCCIIEAOBAHUI B T.4.
OHMOJIOTHYECKUX
OP-3
COBpPEMEHHBIE
AKCTIEPUMEHTAIbHBIC METO/IbI
paboThI ¢ OMOTOTHYECKUMHU
00BEKTaMU B PA3IMYHBIX
YCIOBHUSX
OP-4
METOJaMH ¥ TEXHUKOM
MIPUTOTOBJIEHUS TUTATEIbHBIX
cpen, mocena,
KYJIbTUBUPOBAHUS
MHUKPOOPTAHU3MOB 1
MIPUTOTOBJICHUEM
MHKPOCKOITMYECKUX

OueHovHbIe cpeACcTBA AJIsl MPOMEKYTOYHOM
arrecTauuu (IK3aMeH)

5. | OC-5 Dk3ameH B popMe YCTHOTO coOeceI0BaHuUs




MpenapaToB; HABbIKAMU
paboTsI B mabopaTopuu
MHUKPOOHOJIOTHH;

OP-5
OCHOBHBIE METO/BI
UCCJIEI0BAHNM B
IUIAaHUPOBAHKE
AKCIIEPUMEHTA, HAOIIOICHUH U
YUYETOB,
JOKYMEHTAIUIO 1
OTYETHOCTh, IPUMEHEHUE
CTaTUCTHYECKUX METOIOB
aHanmsa
OP-6
UCIIOJIb30BaTh
byHIaMeHTaIbHBIC
OHMOJIOTHYeCcKHe
MPECTaBICHUS B
chepe npodeccroHaTbHON
JeSITeTbHOCTH IS
MMOCTAaHOBKH U PEIICHHUS HOBBIX
3ama4
OP-7
KPUTUYECKH OIICHUBATh
T100YI0
HOCTYMAIONIYIO
uHpOpMAIHIO,
BHE 3aBHCHMOCTH
OT UCTOYHHUKA
OP-8
UCTIOJIB30BATh
byHIaMeHTaIbHbBIE
OMOJIOrHYecKHe
NpeJCTaBICHUS B
cthepe npodeccroHanTbHON
NesITebHOCTH IS
MOCTAaHOBKH U PEIICHUS] HOBBIX
3a1a4
OP-9
aHAIU3UPOBATh
noJiy4aeMyto HHGOpMaIuio u
MPECTABIATH PE3YIbTATHI
COOCTBEHHBIX UCCIIEIOBAHUMI
OP-10
WCTIOJh30BATh
00pa3oBaTeNbHBIA OTEHIIHAT
COLIMOKYJIBTYPHOU CpebI
pEeruoHa B MPErnoaaBaHuu
Ouonoruu B yueOHOM U BO
BHEYPOYHOH J1eATeIbHOCTH
OP-11
HaBbIKaMu cOopa, 06paboTKH,
aHaJM3a U CUCTEMaTH3aINN
uHpOpMaIUU IO




TEME UCCIIeI0BaHMS;
HaBBIKAMHU BBIOOpa METOJIOB U
CPEZCTB peLICHMs 3a1a4
UCCIICIOBaHUSA
OP-12
IIpuemamu MozaenupoBaHus
SBJICHUH U MPOLIECCOB,
CTaTUCTHUYECKOU 00pabOTKU
MaccoBOro MaTepuaia
OP-13
Cnocobamu oTpaxxeHus
MOJTyYCHHBIX 3HAHHUN B BUJIE
TabuIl, TMarpamMmm, rpaduKoB,
CXeM, OTYETOB U T.II.
OP-14
Croco06aMu MHTErpaluu
y4eOHBIX IPEIMETOB JUIs
OpraHu3alyu pa3BUBAKOLICH
y4eOHOIl 1eITeTbHOCTH
(uccnenoBaTeabCKOM,
MIPOEKTHOI, TPYNIOBOH U JIp.)

Onucanue OLEHOYHBIX CPEACTB, MNPOLENYPbl M KPUTEPUM OLEHUBAaHUS HHIUKATOPOB
JOCTHUKEHUS] KOMIIETEHLMH Ha pa3JIMyHbIX 3Tanax HUX (OPMUPOBAHUSA B IPOLIECCE OCBOEHUS
o0pa3oBaTeNbHOW NpPOrpaMMsbl IpeAcTaBieHbl B DOHAE OLEHOYHBIX CPEACTB JUISl TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallUU O JUCHUILIMHE « MUKPOOHOIOTHs».

Mamepuanwt, ucnonv3yemole 011 MEKyu{e20 KOHMPOJiaA YCHesaAeMOCHU
odyuarowuxca no oucyuniune

OC-2 TecToBbI€e BONPOCHI 1JIsl PyOE:KHOT0 KOHTPOJISA MO AUCHHUILINHE
«MHUKPOBUOJOI' Usl»

B BOITPOCAX NeNe 1 - 8 HASOBUTE HOHATHUE/TEPMUH
B BOITPOCAX NeNe 8 -30 BBIGEPUTE OJAUH TTPABUJIBHBIM OTBET

1. Uucrasg KynbTypa OAHOrO BuJa OakTepuil, BbIBEJCHHas B ONpPEJEIEHHBIX YCIOBUSX,
Ha3bIBACTCS
2. VY MHorux OakTepuil MmoBepxX KIETOYHOM CTEHKH HMeeTcs , TIPEICTaBIAIOILAs

cIIoM aMop(bHoro CJIM3UCTOr'0 B€UICCTBA U3 KOMIIJICKCA ITOJIHUCaxapruaoB.

3. I'pynma BHpYCOB, KJIOHAJIBHO pPa3MHOXKAIONIASCSH, WUMEIOMAs psAl OOIMMX MPU3HAKOB U
3aHUMAIOILAsl ONPEIEIEHHYIO YKOJIOTHUECKYIO HUIILY —

4. YHHUUTOXKEHHE MHUKPOOPTaHU3MOB U BHPYCOB, CIIOCOOHBIX BbI3BaTh WH(EKIMOHHBIN
IpoLece —
S. MeTton oOHapyKeHHs U OIpeIeleHHs] IPOTUBOBUPYCHBIX aHTUTEN U BUPYCHBIX aHTUTE€HOB B

06pa3uax HCCIICAYEMOT'0 MaTepurajia Ha3bIBACTCA

6. KonnyectBo Bupyca, conepKalerocsi B euHuLEe 00bEMa BHpyccoJiepKalllero Marepuaia,
Ha3bIBACTCSI



7. HuzkomonexynsipHble 3aUIUTHBIE PETYISTOPHBIE OCJNKH, CHHTE3UPYIOIINECsS B OpraHu3Me B
OTBET Ha MH(UIMPOBAHUE BUPYCOM, Ha3bIBAIOTCS

8. BupycHble HH(}EKINN C COXPAaHEHWEM BHPYCHOTO IeHOMa B T€HOME MH(HUIIMPOBAHHOW KIICTKH,
XapakTepU3yIOIIUeCs] AJIUTEIbHBIM IMEPUOJOM DPAa3BUTUA U Pa3sHOOOpa3MeM  KIMHMYECKHX
IIPOSIBIICHUH, HA3BIBAIOTCS

9. Hauvano "3omoToro Beka 6akrepuosioruu” cBsi3aHO ¢ paboTaMu

a) A. JleBenryka B) A. ®iemuHTa

6) ®@. Kona r) P. Koxa

10. AnrtrbakTepuaibHOE BEIIECTBO, CEKpeTHpyeMoe rpudom poaa Penicillium, 6bu10 oTKpbITO
a) K. Ban Hunem B) A. KiroiiBepom

0) A. ®iaemMuHTOM r) JI.W. iBaHOBCKUM

11.  Jlodotpuxwu - 310

a) OaKkTepuu, UMEIOIE MHOXKECTBO KI'YTHKOB TI0 BCEH TTOBEPXHOCTH KIICTKH
0) 6akTeprH ¢ MOHOIIOJIIPHBIM MOJUTPUXUATBHBIM PACIIOIOKECHHEM KT'yTHKOB
B) OaKTepuu C OUTIOJIIPHBIM TOJUTPUXUATBHBIM PACTIONIOKEHUEM JKT'yTHKOB

r) GaKTepHUH C OJTHUM KI'yTUKOM

12. ¥V rpamotpunaTenbHbIX OakTepuit

a) HeT JIMMOIIPOTEUHOB B) MHOTOCJIOMHBII MYPEUHOBBIN
KOMILJIEKC

0) MHOTO TEHXOEBBIX KUCIIOT ') OTCYTCTBYIOT TEHXOEBbIE KHUCIIOTHI

13. Tonpko OakTepuu MOT'YT UMETh B KQUE€CTBE 3allaCHOTO YIJIEBOAA

a) LIEeJUTIOJIO3Y B) rpaHyne3y

0) kpaxmai T') TJIUKOTeH

14. OcHoBHast pyHKIIMSI SHIOCTIOPHI OaKTepuit

a) pa3MHOXKEHUE B) IepexHBaHHE  HEOJIAronpUsTHBIX
YCIOBUU

0) pacnpocTpaHeHue I') BEPHO BCE, YKa3aHHOE B MyHKTax a), 0), B)

15. VYV azorduxcupyronmx Oakrepuili (EepMEHTHBIM KOMIUIEKCOM, BOCCTAaHABJIHMBAIOLINIM
aTMOC(EpHBIN a30T J0 aMMHAKa, SIBIISETCS

a) HUTpaTpeayKTas3a B) HUTpOT€HAa3a

0) HUTpUTpEAYKTa3a T) mpoTeasa

16.  Hurpudmuxammio oCcymecTBISIOT OaKTePHH CeMEHCTBa

a) Azotobacteriaceae B) Bacillaceae

0) Rhizobiaceae r) Nitrobacteriaceae

17.  I'pammnonoxurenbHble 6akTepun oTHOCATCS K OTHeny

a) Gracilicutes B) Tenericutes

6) Firmicutes r) Mendosicutes

18.  llmanoOakTepHu OTHOCATCS K

a) TPaMIIOJI0KUTEIbHBIM OaKTepUsIM B) apxebaKkTepusim

0) rpaMOTpHUIIATETLHBIM OAKTEPHUSIM ') MEKOTUTa3MaM

19. Mukpodopa Bo3Iyxa XapakTepu3yeTcs O0IMUM MUKPOOHBIM drcioM. OHO IMOKa3hIBaeT

a) oO1iee coaepkaHue OakTepuil B MOMEIICHUH



0) KOJIMYECTBO OAKTEPHil, OCEAAIONTNX Ha TUIOMIAaab | M%3a5 MUHYT
B) KOIu4ecTBO GakTepuii B 1 M Bo3ayxa
r) 00111e€ KOJIMYECTBO TeMOJUTHYECKUX CTPENTOKOKKOB U CTA()UIIOKOKKOB B TIOMEIIICHUH

20.  Hopwmoii a5 poJHUKOBOM BOJBI CYUTAETCS KOJIU-UHACKC
a) He 6omee 10 B) He Oonee 1000
0) ne 6osree 100 r) He 6osee 10000
21. bakTepuodaru oTKpbUIH
a) ®@. JIEbdnep u I1. Gpom B) JIx./l. Yorcon u ®@. Kpuxk
0) @. Tyopt u @. JI’Opennb r) ®. ’Kakob u K. Mono
22. Bupycsl 4esoBeKa BIIEPBbIE OTKPBLI
a) E. Kacnepckuit B) Y. Puun
0) Ix. Makagpu r) ®. Kosu
23. Bupychl CYMTAIOT )KUBBIMU CYIIECTBAMH, TaK KaK OHH
a) 00pazoBaHbl OeNKaMH M HYKJIEHHOBBIMU B) UMEIOT YHOPSAJOUYEHHYIO CTPYKTYPY U
CUMMETPHIO
KHUCIIOTaMU
0) crtocoOHBI B3aUMO/ICHCTBOBATD C KIIETOUHBIMHU r) HMEIOT TE€HOM, CIIOCOOHBI K
CaMOKOIIMPOBAHHUIO,
MeMOpaHaM¥ M TPOHHUKATh B KJIETKH 0o0NamaroT  HACIIEACTBEHHOCTHIO U
M3MEHUYUBOCTHIO

24. Bupyc Mo3anuHoi 00yie3HH Tabaka UMEeT CUMMETPHUIO
a) CIUPATLHYIO B) CJIOXKHYIO
0) UKOCa’IPUYECKYIO ') KyOM4ecKyIo

25. YHuKanbHbIM (hEPMEHTOM PETPOBUPYCOB SIBIISETCS
a) puboHyKIea3a B) peIuInKasa
0) oOpaTHast TpaHCKpHUITa3a I') IPOTEeUHKHUHA3a

26. [IpaBuibHAs OCIIEAOBATENBHOCTh STAllOB OHTOTEHE3a BUPYCa:
a) aacopOuusg — NPOHUKHOBEHHE B KJIETKY — TPAHCJIOKALUA — PEIIMKAlus, penpoayKIus —
cbopka
BUPYCHBIX YaCTUILl U CO3PEBAHUE
0) agcopOuMs — TPaHCIOKALUS — MPOHUKHOBEHHE B KJIETKY — PEIUIMKAIHS, PEIPOIYKIIS —
cOOpKa BUPYCHBIX YaCTHIl U CO3PEBaHNUE
B) TpaHCJOKAaIMsg — aIcopOIMs — NPOHHUKHOBEHHE B KJIETKY — PEIUIMKAlUs, PEpOAYKIHI —>
cOopka
BUPYCHBIX YaCTHII U CO3PEBaHUE
I') IPOHUKHOBEHHUE B KIIETKY — aJcopOuus — peruIMKanus, penpoAyKlus — TPaHCIOKAlUg —
cbopka
BUPYCHBIX YaCTUILl U CO3PEBAHUE

27. PHK(-)-Bupychl 00s13aTeIbHO coaepikaT hepMeHT
a) JIHK-3aBucumyro PHK-nonumepasy B) TPAHCKPHUIITA3Y
0) PHAOHYKIIEa3y r) PHK-3aBucumyro JIHK-nonumepasy

28. IlpaBunpHast MOCIEN0BATEIBLHOCTD ATANOB CTaHAapTHOTO HMkKia [TIP:
a) anonranus uenu JAHK npu 70-75°C — omxur npaiimepos nipu 40-60°C — nenarypauus JHK
npu 90-95°C



0) omxwur npaiimepoB npu 40-60°C — smonranus nenu JJHK npu 70-75°C — nenaryparmus JJTHK
npu 90-95°C
B) aeHarypanusa JJHK npu 90-95°C — anonramus nenu JITHK npu 70-75°C — oTxur npaiiMepos
pu 40-60°C
r) nenarypamus JJHK mpu 90-95°C — omxur nparimepoB nipu 40-60°C — snonranus nenu JJHK
npu 70-75°C

29. O00104YHBIM BUPYCOM SIBJIIETCS
a) Human papillomavirus B) Human immunodeficiency retrovirus
6) Hepatitis A virus r) Tobacco mosaic virus

30. Bupycsl Oe1meHcTBa OTHOCITCS K CEMEHCTBY
a) Poxviridae B) Orthomyxoviridae
6) Rhabdoviridae r) Flaviviridae

Mamepuansi, ucnons3yemole 011 RPOMEHCYMOUHO20 KOHMPONA YCREGAEMOCHU 00YHAIOUWUXCA
no oucyuniuHne

OC-5. Jk3amen B ¢popMe YCTHOTO cobece0BAHUA

IPUMEPHBINA NIEPEYEHB BOITPOCOB K DK3AMEHY

1. Mukpobuonorus kak Hayka. Mctopus mukpoOuonoruu. Hayunas nestensrocts @. Kona, JI.
[Tacrepa, P. Koxa. OTkpbITHE aHTHOHMOTHKOB. OTIN4Ms OAKTEPHA OT SYKapHOT.
Mopdosornueckue THIBI OaKTepUi.

3. TloBepXHOCTHBIE CTPYKTyphl OaKTepwii: Karcyla, MHUKPOBOPCUHKH. JKTyTHKH Kak
JIOKOMOTOpHBIE opraHouabl Oaktepuil. CTpoeHue OakTepualbHOrO KryTuka. IloaBHIKHOCTBH
Oakrepuii. Takcucel.

4. CrpoeHue M COCTaB KJIETOYHOM CTEHKHM TpPaMIOJIOKHUTEIbHBIX W TI'PaMOTPHUIATENbHBIX
OaxTepuil.

5. MemOpannbliii anmapar Oakrepuil. I{uTorumasma OakTepuanbHOM KieTku. bakTepuanbHbIN
reHoMm. [lmasmuael. [{uronnazMarnyeckue BKIFOUYEHHUS.

6. Cnoco0bl f1eneHus 6akTepuil.

7. OO6mias xapakTepucTHKa MoKosmuxcs popm 6akTepuii. ITanbsl 00pa3zoBaHUs YHIOCTIOP.

8. ®a3bl pocTa OakTepHil B meproandeckoi KyiabType. PocT GakTepuii B HENPEepBIBHOM KYJIBTYpeE.

9.  MuKpoopraHu3Msbl, OCYIIECTBISIONINE CITUPTOBOE OpOsKeHUE. XUMH3M CIIUPTOBOTO OPOIKEHHS.

10. bakrepuu, oCyIecTBISAIOIINE MOJIOYHOKUCIIOE OpOsKEHHE.

11. baktepum,  OCYHIECTBISIOIMIME  MAacCIsSHOKHCIOe  OpokeHue.  bakrepuu-Bo3Oyautenu
IPOMHOHOBOKHUCIIOTO OpOKEHUs. YKCYCHOKHCIbIE OakTepuHu U OaKTEpHH, OCYILECTBIISIOLINE
YKCYCHOKHCIIO€ OpOKEHHE.

12. MuKpoOOpraHu3Mbl, OCYLIECTBISIONINE OpO’KeHHE TEeKTUHOBBIX BelIeCTB. AHa’poOHOe
pa3I0kKeHHe LEIUTI0JI03bI OaKTEPUSIMHU.

13. bakrepun — a30TPUKCATOPHI.

14. bakrepun — ammonudukaropsl. Hutpudukanus. denutrpudukanus. XeMOCHHTE3UPYIOIIHIE
OaKTepHu.

15. Cucremaruka 1 HOMEHKJIaTypa MUKPOOPTraHU3MOB. ApxeOaKTepuu.

16. bakrepuanbHblil poTOCHHTES.

17. OtHomenne GakTepuii K Kuciaopoay. Mukpodiiopa Bo3ayxa.

18. OtHomenue GakTepuit k Boje. Mukpodiopa BOJIbI.

19. OtHomrenue OakTepuit k Temnepatype. OTHOIIEHHE OaKTepUit K KUCIIOTHOCTH CPEJIBL.

20. Bakrepun — Bo30yauTen HHPEKIMOHHBIX 3a00JI€BaHUN YeTIOBEKA.

21. B3ammMopelcTBHE MUKPOOPTAaHU3MOB M pacTeHUI. bakTepro3sl pacTeHHIA.

22. MuKpOCKONHUs KaK KJIaCCHYECKUIA METO MUKPOOHOJIOTHH.

23. MukpoOHOJOTUYECKHE MTUTATEIILHBIC CPEJIbI.

24. Metoapl cTepuIn3aliy, IPUMEHIEMbIe B MUKPOOUOJIOTHH.

no



25.
26.
217.
28.
29.

[Tpusnaku uaeHTUGUKAIMHN (K1accupUKaIm) OaKTepUid.

KynbTUBHpOBaHNE MUKPOOPTaHU3MOB.

TexHHKa OKpacKu MUKpPOOPraHU3MoOB 110 ['pamy.

TexHuKa MPUTrOTOBICHUS! PUKCHPOBAHHOTO OKPAIIIEHHOTO MUKpOIIpenapara OakTepuil.
TexHuka nocea MUKpOQIIOPHI Ha IUIOTHYIO MUTATENIbHYIO Cpelly MOBEPXHOCTHBIM CIOCOOOM
pacTupaHueM.

TexHuka nepeceBa MUKpOOPraHU3MOB MUKPOOHOJIOIMUECKON NIETIIEH Ha «KOCOM arapy.
[TpuroroBneHre TOYBEHHOM CYCHEH3UHM MJIi MHUKpPOOMOJOTMYECKOTO aHajh3a W TEXHUKA
10CceBa MUKPOQIIOPHI IOYBBI Ha IJIOTHYIO MUTATENbHYIO CPENy.
OmnpezneneHue KayeCTBEHHOIO COCTaBa MHUKPOOPraHU3MOB (OakTepui,
MHUKPOCKOIIMYECKHX TPHOOB) IO KYJIbTYpalbHBIM IPU3HAKAM.
KosnyecTBeHHBIN yueT MUKPOQIIOpPHI ITOUBBI, BO3/1YXa, BObI.

TexHHKa NPUTOTOBJIEHUS HAKONIUTEIbHON KYJIbTYPbl MACISHOKUCIBIX OaKTEpUil.

TexHuka NpUroTOBIEHUS HAKOIUTEIbHON KYJIbTYPbl MOJIOYUHOKHUCIIBIX OaKTepUi.
[TpuMeHeHre MUKPOOPTraHU3MOB U MUKPOOHOJIOTUYECKUX IIPETIAPATOB B CEIBCKOM XO35HCTBE.

30.
31.

32. AKTHHOMHUIIETOB,

33.
34.
35.
36.

KpnTeplm OllecHUBAHUSA 3HAHUI CTYACHTOB II0 TUCHUIIJIMHE

B KoHIle n3yueHus: TUCHMILIMHBI TOBOAATCS UTOTU PabOThl CTYAECHTOB HA JIGKLIMOHHBIX U
71a00pAaTOPHBIX 3aHATUSX IIyTEM CYMMHUPOBAHUS 3apa0O0TaHHBIX OAJUIOB B TEUEHUE CEMECTpA.

®opmupoBaHue 6a/JIbHO-PEHTHHIOBON OLIEHKHU PadoThl CTyIeHTa

[Toceuenue Pa6ora Ha KonTponbHast
[Tocemenne
. 1ab0paTOpHBIX | JTaOOPATOPHBIX pabora DK3aMeH
JCKIHIA .
3aHATHI 3aHATHUIX
Pffii“g‘;‘a 9x1=9 15x1=15 15x12=180 - 64 G
£l A 6annoB 6anoB 6anna 1x32=32
3 pabor
= .
8 CyMMmapubii | g on 24 Ganna 204 Ganna 300
| MaKCUMaJlbHBI 236 6annoB OaoB
o max max max
i Oamn max max

Kpumepuu oyenusanus pabomol 0b6yuaiouje2ocs no umo2am 5 cemecmpa

Ouenka baaasl (3 3E)
«OTITUIHOY 271-300
«XOPOIIIO» 211-270

«YAOBIIETBOPUTEIBHO» 151-210
«HEYIOBJIETBOPUTEITHHO» 150 u menee

6. MeToguyeckne yKazaHus JJsl 00y4AOIIUXCS 110 OCBOCHUI0 TMCHMILINHBI (MOYJIs1).

ITo kaxmoil TeMe NIUCHUIUIUHBI MPEAINOJIAraeTcsl MPOBEJACHHUE AayAUTOPHBIX 3aHATHH U
caMOCTOSTeNIbHAs padoTa.

[TonroToBka M mHpoBeneHHUE JIEKLUUH, JTa0OPaTOPHBIX 3aHATHH JOJDKHBI MpPEIycCMaTpUBaTh
ONpesieNIeHHbI MOpsIOK. B u3NnokeHuum TeopeTHuueckoro martepuana Haubosee 3PQeKTHBEeH
npoOJeMHBIM MOJAXO0/, aKTUBHUPYIOIIMKA IO3HABATENBHYIO NEATENIBHOCTh CTYJIEHTOB. Tpedyercs
NpUMEHEHHE HarJIHOTO W JIEMOHCTPAIIOHHOTO Marepuana (TabiuIl, BHUICOCIOKETOB,
Npe3eHTalMN U T.I1.).

JIns TOATOTOBKM CTYAGHTOB K Ja0OpPAaTOPHOMY 3aHATHIO HA TPEABIAYIIEM 3aHITHU
npenoaaBarCyib JOJLKCH OINPCACIUTL OCHOBHBIC BOIIPOCBI U HpOGHeMLI, BBIHOCHUMBIC Ha



o0CyXJIeHHEe, PEKOMEHJIOBaTh JIOTOJHUTENbHYI0 Y4eOHYI0 U MEpPUOAMYECKYIO JIUTEparypy,
paccka3aTh O MOPAJIKE U METOJUKE €TI0 IMPOBEACHHUS.

MeTtoapl npoBeneHuss J1a00OPATOPHBIX 3aHATHI: MCCIEAOBATEIbCKUN, BOMPOCHO-OTBETHEIE,
JMCKYCCHUOHHBIE, HAyYHBIX COOOILEHUIN MO OTIAEIbHBIM BOIPOCAM TEMBI, PEIICHUE YIPAKHEHUH,
TECTOB M Jpyrue. [lesTeNbHOCTh TNperoaaBaTeiss NpU IPOBEIECHUU J1a0OpATOPHBIX 3aHATUN
HalpaB/ieHa Ha COBEPIICHCTBOBAHWE Y CTYACHTOB MHAMBHUIYaJbHbIX HAaBBIKOB pPEILIECHUS
TEOPETUUECKHUX U MPUKIAAHBIX 3a/1a4, BHIPA0OTKY HaBBIKOB UHTEIICKTyalIbHOU PaboThI.

Ha maGopaTopHbIX 3aHATHSAX CTyJEHTaM MpeuiaraeTcsi O3HaKOMJIEHHE ¢ paboToil B
CHEeUaAIM3UPOBAHHON JIa0OPaTOPUSIX MUKPOOUOJIOTHH, TUCTOJIOTUU M LIUTOJIOTUH, MOJEKYISPHO-
FeHeTUYECKUX HuccienoBaHuii. B cBsa3u ¢ 3Tu HeoOXxoaumo oOpamath ocobe BHHMaHuE Ha
cOOJII0/ICHHE TEXHUKU 0€30IacHOCTH MPH MPOBEICHUHN JTa00PATOPHBIX 3aHATHH.

B koHIe Kaxaoro y1abopaTOpHOTO 3aHATHS MpEnojaBareib MOABOIUT HMTOT, PacKpbIBas
3HaYeHHE 00CYKIAaEMBIX BOIIPOCOB, OIICHUBAET pabOTY, OTBETHI CTYICHTOB Ha 3aHATHH.

MeTtoauyeckue peKOMEHAALMHU CTYACHTY

B cootBercTBMM ¢ y4eOHBIM IIJJAHOM CHEIHMAIBHOCTH AMCUUIUIMHA «MUKpPOOHOIOTHY
M3y4aeTcs CTyJ€HTaMH OYHHKaMH B 5 ceMecTpe.

YcnemHoe u3ydeHne Kypca TpeOyeT OT CTYIEHTOB MOCEIICHUs JIGKIUH, aKTUBHOW PabOTHI
Ha J1a00paTOPHBIX 3aHATUSAX, BBIITOJHEHUS BCeX YUeOHBIX 3aJaHMN NMpenoaaBarelis, 03HaKOMIICHUS
U paboTHI ¢ 6a30BBIMH YU€OHHKaMH, OCHOBHOM U JOTIOJTHUTEIBHOM JTUTEPATypOr

Jlekuuu no aucuuIuinHe «MHKpOOUOIOTHS» UMEIOT 0030PHBIM XapakTep U CIIOCOOCTBYIOT
(GOpMHUPOBAHUIO HABBIKOB PAOOTHI C HAY4YHOW JMTEpaTypoil. B KoHIle JeKIMu mpenoaaBaTelib
OCTaBJISIET BPEMs JJISl TOTO, YTOOBI CTYJIEHTHI UMEIM BO3MOXKHOCTh 3a/1aTh YTOUHSIOIIUE BOIPOCHI
110 U3y4aeMOMY MaTepHay.

ITonroToBka K J1aOOpaTOPHBIM 3aHATUAM — BakHeHIas (GopMa camMOCTOSATENbHOW pabOThI
CTYACHTOB HaJl Hay4yHOW M y4eOHOI smTepaTypoil. Ha mabopaTopHOM 3aHATHH Ka)Iblid CTYIEHT
UMEET BO3MOYKHOCTh IPOBEPUTH TINYyOMHY YyCBOEHHMs Y4eOHOro MaTepuasa, IOKa3aTb 3HAHUE
0a30BBIX MOHATUN M3y4aeMO#l AMCUMILIMHBL PaboTa ¢ MHKpoopraHu3MaMu, MHUKpoIIpenapaTaMmu
MIO3BOJISIET CTYACHTY COCIUHUTH IOIYYEHHBIE TCOPETUYECKHUE 3HAHUS C PEIICHHEM KOHKPETHBIX
HCCJIEIOBATENbCKUX 3aad B 001aCTH MUKPOOHOJIOTHH.

JlaGopaTtopHble 3aHATHS B pPaBHOW Mepe HalpaBlIeHbl Ha COBEpIICHCTBOBAHUE
VUHAVBUAYAJIIbHBIX HABBIKOB PELIEHMs] HCCIEeNOBAaTEeNIbCKUX — 3aJay, BbIPAOOTKY HAaBBIKOB
UHTEJUIEKTYyaJbHOH paboThl, MPHUTOTOBIEHUS (PUKCUPOBAHHBIX W HATUPOBAHHBIX IpENapaTos,
W3Yy4EHUS CBOMCTB MUKPOOPTaHU3MOB.

VYcTHble A0KNaaAbl (MUHU-BBICTYIUIEHUS) ETAlOTCS MO KaXKIOH TeMe C LEeNbl0 MPOBEPKH
TEOPETUYECKUX 3HAHUWA OO0YdYarolerocs, €ro CHoCOOHOCTH CaMOCTOSITEJIbHO NMpPHOOpEeTaTh HOBBIE
3HaHMsA, paboTaTh ¢ MH(OOPMALMOHHBIMU PECYPCAMU U U3BIIEKATh HY>KHYIO HH(OPMALHIO.

Jloknmaznpl  3acoymMBalOTCSs B Hayajie  JIaOOpaTOPHOTO — 3aHATHUA — IOCIEe  M3Y4YEeHUs
COOTBETCTBYIOLIEH TeMbl. [IpolomKHUTENIPHOCTh NOKIa[a HE JOJDKHA MPEBBINIATH 5 MHUHYT. Temy
JIOKJIa/1a CTYJICHT BBIOMPAET IO KEJaHUI0 U3 MPEII0KEHHOTO CIHCKA.

ITpn moaroroBke AOKIaga CTYAEHT JOJDKEH M3YYHUTh TEOPETHUYECKMH MaTepHuall, UCHOJb3Ys
OCHOBHYIO U JIOTIOJIHUTEJIbHYIO JINTEpaTypy, COCTaBUTh IUIaH JOKIaja (IepeueHb paccMaTpUBaeMbIX
UM BOINPOCOB, OTPAXKAIOLMX CTPYKTYpPY M IIOCIENOBATEIBHOCTh MaTepHaia), IOArOTOBUTH
npe3eHTanuio. [1nan gokaana HeoOX0AUMO MPEABAPUTEIBHO COTIACOBAThH C MPENOIaBaTEIEM.
BeicTyruieHre J0DKHO CTPOUTHCS CBOOOMHO, YOEAMTENbHO M aprymMeHTHpoBaHo. IIpemopaBarens
CIIEZIUT, YTOOBI BBICTYIJIEHHE HE CBOJMIJIOCH K IIPOCTOMY BOCIPOU3BEIECHHUIO TEKCTA, HE JOMYCKAaeTCs
IPOCTOE YTEHUE COCTABJIEHHOTO KOHCIIEKTa JIOKIaja. BrIcTynatomuii Takxke J0JKeH ObITh TOTOBBIM K
BOIIPOCAaM ayIMTOPUHU U JTUCKYCCHU.

Bormpocs! u1st caMmoCcTOATENPHOTO N3YYEHUS CTYIeHTaMM yKa3aHbl B 11.4 [IporpamMMel.

ITnanbl 1aOOPATOPHBIX 3aAHATHI

Ha naGopaTopHbIX 3aHATHSIX CTYACHT JAOJKEH CTPOrO CelI0BaTh MHCTPYKIMAM U MOPSAKY,
KOTOpBIE OIpeaesseT npenogaBaresnb. Llenb kaxmoil paboTsl eMKO COpMYIHpOBaHA B HA3BAHUU



nabopaTopHON paboTHI. X0/ 1ab0paTOPHOTO 3aHATHS MOAPOOHO U3JIOKEH B MPAKTUKyMax (CM. 1. 8
[Tporpammer). Ocoboe BHUMaHHE HYXKHO YAEHATh TpeOOBaHMAM TEXHUKH Oe3omacHocTH. Ha
7a00paTOPHOM 3aHATHHM KKIBIH CTYJEHT MMEET BO3MOXKHOCTh NPOBEPUTH TIIYOMHY YCBOCHHS
y4eOHOTO MaTepualia, MOKa3aTh 3HAHUE MOHATUH, TEPMHUHOB, 3aKOHOB, METOAOB (H3HOJIOTHU
pactenuii. Odopmiienne nabOpaTOpHOl pabOTBI C ONUCAHUEM T[EPEYHsS MaTEPHAIOB U
o0opynoBaHusi, xo/a pabOThl, €€ PE3yIbTaTOB U BBIBOJOB MPOU3BOAUTCS KAXKIBIM CTYIEHTOM B
CTIeUaIbHOM TeTpaIu.

OC-1 JlaGopatopHasi padora Nel.
Pasznea 2. Ctpoenue u mopgojiornyeckoe pasHoodpa3sue MUKPOOPTraHU3MOB
Tema 1. OcobeHHOCTH CTPOEHHSI MUKPOOPTaHU3MOB.
enb: OcBOUTH TEXHUKH MIPUTOTOBIICHUS Ma3KOB U Pa3JIMYHbIE BUbI MUKPOCKOIUU.
OcHaiueHue:

Kynbrypa kumednoit najnouku Ha ckomeHHoM MITA.

Kynbrypa cradunokokka Ha ckormeHHoM MITA.

[IpenmeTHbIE CTEKINA.
Mukpockor.

bakrepuonornyeckue neriu.
HabGops! kpacureneit
OuibTpoBalibHas Oymara.

Tepmocrar.

3ananue:

1. TIpuroToBuTHh HATUBHEIC U (PUKCHPOBAHHBIC MA3KH.

2. Oxpacutb (hukcupoBaHHbBIE Mpenaparsl Mmerogamu [ pama, Lnns-Hunscena,
Heiiccepa
[IpousBecT UMMEPCHOHHYIO MHUKPOCKOIIHIO.
4. OueHuT BO3MOXXKHOCTH MUKPOCKOITMYECKOTO0 METO/Ia B PAMKax

MUKPOOUOJIOTMYECKUX UCCIIEIOBAHUM.

NGO~ wWNE

L

OC-1 JlabopaTopHas paGoTa Ne2.
Pa3nen 2. Ctpoenne u MmopgoJioruieckoe pasHoodpa3ne MHKPOOPTraHH3MOB

Tema 2. Mopdonornueckoe pasHooOpazue mpokapuorT. Tema 3. TloBepXHOCTHBIE CTPYKTYpHI H
MeMOpaHHBIM anmapar OakTepuanbHbIX KieTokK. IlonBumxHOCTh Oaktepuii. Tema 4. Llutommasma
OaxkTepuaibHBIX KJIETOK. [ €HOM MpoKapuoT.
Lenb: OcBOUTH METOJ M3y4eHUSI MOPPOIOTHUECKUX U THHKTOPUAIBHBIX CBOMCTB. OCBOUTH
TEXHHUKH MPUTOTOBJICHNS MA3KOB pa3JaBlIeHHOMN U BUCsuel Karii. OCBOUTH METO/IbI BBISIBIICHUS
KJIETOYHBIX CTPYKTYpP POKAPHOT.
MHUKpPOOPTaHHU3MOB.
OcHnaiueHue:
1. KynpTypa kumeyHoi nanodyku Ha ckomeHHoM MITA.
2. Kynbrypa crapmiokokka Ha ckomeHHOM MITA.
3. IlpenmerHbie cTEKIIa.
4. MuKpockor.
5. baktepuonorudyeckue meTiu.
6. HaGops! kpacurenei
7. ®unbTpoBanbHas Oymara.
8. Tepmocrar.
3anaHue:
1. TlpuroToBuTh HaTUBHBIE U (PUKCUPOBAHHBIE MA3KU.

2. Oxkpacutb (GUKCUPOBAHHBIC MTPETapaThl METOAOM [ pama.
3. IIpousBecTy UMMEPCHOHHYIO MUKPOCKOIHIO.
4. OueHuTbh MOP(HOIOTHIECKUE U THHKTOPUATbHBIE CBOMCTBA MUKPOOPTaHH3MOB.



OC-1 JlabopaTopHas padora Ne3.
Pa3nen 1. Pa3puTHe 1 pa3MHoOKeHHEe MUKPOOPTaHU3MOB
Tema 3. Poct OakTepuii B IEpHOJUUECKON KYJIbType M HEMPEPHIBHON KYIBTYpE.
[enb: OcBOUTH METO/bI KYJIBTUBHPOBAHUS OaKTepUil Ha KUAKUX U TUIOTHBIX MUTATEIbHBIX CPEIAX.
OcHaiueHue:
[Tpo6upku ¢ KyIbTypaMu MUKPOOPIaHU3MOB B KUAKOM cpejie.
Yamku ¢ MIITA.
Yamku co cpenoit DHA0.
Yamku ¢ XKCA
Yamku ¢ KpOBSHBIM arapom
Cpena MIIb.
[TpoOGUPKH CO CKOILIEHHBIM arapom.
[TpoOupku ¢ YUCTOM KYJbTYPOU KHUIICUHON TMATOYKH.
3anaHue:
1. UByuuTtsh ycnoBus KyIbTHBUPOBAHUS OAKTEpU HA UCKYCCTBEHHBIX MUTATEIbHBIX
cpenax.
2. Hayuutbcs onpenensts (as3pl pocta OaKTpuil Ha UCKYCCTBEHHBIX MUTATEIbHBIX
cpenax.

ONoGarwWNE

OC-1 JlabopaTropnasi pabota Ne6.
Pa3zngen V. MeTa60/143M NpOKapuoT
Tema 1. IlpeBpamieHue MUKpOOpraHu3MamMu  coequHeHuil  yraepoaa.  IIpeBpamienue
MHUKPOOPIraHU3MaMH COeIMHEHUH a30Ta.

Henb: OcBOUTH METOIBI HMACHTH(HUKAIMK MPOKAPUOT HA OCHOBAHHH PACHICTIIICHUS CpPEX
KopoTkoro psnga I'mcca. OcBouTh MeTOABI  WACHTUGUKALMM NPOKAPUOT HA OCHOBAHUU
pacmierieHust menToHoB. OCBOWTH METOABI KYJIBTUBHPOBAHHUA W HWACHTH(PHKAIHMKA a’po0OB U
aHa’po0OB.

OcHarueHnue:

1. TIpoOupku ¢ KyabTypaMu MUKPOOPTaHU3MOB B JKHUJKOH cpese.

Yamku ¢ MITA.

Yamku co cpenoit 0.

ITpobupku ¢ kopoTkuM psitom ['Hcca.

[Tpobupku ¢ KyIbTypaMu MUKPOOPTaHU3MOB B JKUJIKOHU cpejie.

Yamxku [Terpu ¢ KoOMOMHMPOBAHHBIM IOCEBOM aHa3po0OoB (MeTox DopTHEpa)
Yamku ¢ XKCA

Cpena Kurra-Taporm

©ooNe kDN

Yamku ¢ KpOBSIHBIM arapom
10. [TpoOupKu CO CKOUICHHBIM arapom.
11. ITpoOupKu ¢ YMCTOM KyJIbTYpOH KUIIEYHOMN MaJIOUKH.

3aganue:

1. UByuuTtsh ycnoBus paculeryieHHsl IENTOHOB MUKPOOPraHU3MaMH B a3aTCO/IEPKalIiX
cpenax.

O1eHUTh Pe3yNnbTaThl PACHICIUICHUSI IIEMTOHOB KaK ATal WACHTU(PUKAIIMHA OaKTePUA.
pe3yJbTaThl paculeNIeHUs NENTOHOB KaK ATal WACHTHU(PHUKAIIMA OaKTEPHIA.

N3yuuTthb ycrnoBusi KyJIbTUBHPOBAHUS a3p00OB U aHAAPOOOB.

HayuuTtbcst BBIIENATH YUCTYIO KYJIBTYPY a3pOOHBIX U aHAIPOOHBIX
MHUKPOOPTaHU3MOB.

obrwn

OC-1 JlabopaTopnasi padora Ne5.



Pa3nen V1. Ikojioruss MUKPOOPTraHNU3MOB.

Tema 1. Mukpodnopa Bozayxa. Tema2. OTHOIIEHHE MHMKpPOOPraHH3MOB K Boje. Mukpodgiopa
Bojbl. Tema 3. Mukpoduiopa moussbl.

[enb: OCBOUTH METO/IbI KAYECTBEHHOTO U KOJMYECTBEHHOTO aHainu3a rnpod Bo3ayxa. OCBOUTH
METO/Ibl KAaUeCTBEHHOT0 M KOJMYECTBEHHOT0 yueTa Mpod Bobl. OCBOUTH METO/IbI KAYECTBEHHOTO U
KOJIMYECTBEHHOTO y4eTa IpoO MOYBHI.

OcHaiueHue:
1. Yamxu c MITA.
2. Yamkwu co cpenoi DHO.
3. Yamxku ¢ XKCA
4. TIpobupku ¢ KopoTkuM psigoM ['ucca.
5. Yamku ¢ KpoBSIHBIM arapom
6. IIpoOupKHU CO CKOIICHHBIM arapom.
3anaHue:
1. MByuuth MeTOABI OCEBA BO3yXa HA UCKYCCTBEHHBIC MUTATEIIbHBIE CPE/IbI.
2. HayuuTtbcst MPOBOIUTH KQUECTBEHHBIN W KOJTMYSCTBEHHBIA y4ET MHKPOOPTAaHI3MOB B
mpobax BO3Iyxa.
3. Hayuwmtbcs nenath BEIBOJBI O CaH.-3MUACMHUYECKON 0€30MacHOCTH BO3AyXa
3aKPBITHIX MTOMEIICHHH.
4. W3y4uTh METOJIBI TOCEBA BOJIBI HA UCKYCCTBCHHBIE MMUTATEIHHBIC CPEIBI.
5. HayuuTtbcst IpOBOIUTH KAU€CTBEHHBIN U KOJIMYECTBEHHBINA y4eT MUKPOOPTaHHU3MOB B
po6ax BOIBI.
6. Hayuutbcs nenath BHIBOJBI O CaH.-3MUAEMHUECKO 0e3011acHOCTH BOABI U3
Pa3IMYHBIX UCTOYHUKOB.
7. VI3yuuTh METObI IOCEBA MOYBBI HA HCKYCCTBEHHBIC MUTATEIILHBIE CPE/IbI.
8. HayuwTtbcst MPOBOIUTH KAUeCTBEHHBIM U KOJMYECTBEHHBIA YT MUKPOOPTAaHU3MOB B
mpo0ax MOYBBHI.
9. Hayuwrbcs nenath BEIBOJBI O CaH.-dMUACMHUYECKON 0€301aCHOCTH TIOYBHI.



OC-4. KoutpoJabHasi padora.
TecToBbIE BONPOCHI 111 Py0e:KHOT0 KOHTPOJIS MO TUCHUILIHHE
«MUKPOBHUOJIOTI'US U BUPYCOJIOI' Us1»

B BOITPOCAX NeNe 1 - 8 HASOBUTE HIOHATUE/TEPMUH
B BOITPOCAX NeNe 8 -30 BBIGEPUTE OJAUH TTPABUJIBHBIM OTBET

1. Yucrass KynbTypa OIHOTO BHJA OakTepuii, BBIBEIEHHAs B OINpPENEIEHHBIX YCIOBHSX,
Ha3bIBACTCS
2. VY MHOrux OakTepuil MoBepX KIETOYHOM CTEHKH HMEETCs , IIPEACTaBIAIONIas

cJIoM aMopQ)Horo CJIM3UCTOr0 BCHICCTBA U3 KOMIIJICKCA ITOJIHCaxapruaoB.

3. ['pynmna BHUpycOB, KIOHAIBHO Pa3MHOXKAIOMIAACS, HUMEIoLas psii OOIIUX NPU3HAKOB U
3aHMMAIOILAsl ONPEIEIIEHHYIO KOJIOTUYECKYIO HULTY —

4. YHUUTOKEHHE MHKPOOPraHU3MOB U BHUPYCOB, CIIOCOOHBIX BbI3BaTh HH(PEKIMOHHBIN
pouece —
S. Merton oOHapyXeHUs ¥ ONpeAeSeHHs IPOTUBOBUPYCHBIX AHTUTE M BUPYCHBIX aHTUT'€HOB B

oOpa3uax uccieryemMoro MaTeprasia Ha3blBaeTcs

6. KonnuectBo BHpyca, comepKamierocss B eAuHuIE 00bEMa BUPYCCOICPIKAILETO MaTepuaa,
Ha3bIBACTCSI
7. HuzkomomnekyssipHbIe 3alllUTHBIC PErYJISITOPHBIC OCITKU, CHHTE3UPYIOIIUECS B OPraHU3ME B

OTBET Ha HHOUIMPOBAHNE BUPYCOM, HA3bIBAIOTCS

8. BupycHble MHQEKIIUU C COXpPaHEHHWEM BHPYCHOTO T€HOMa B T€HOME MH(UIIMPOBAHHOHN KJIETKH,
XapaKTepU3yIOIUeCcsT AIUTEIbHBIM TMEPHOJIOM DPAa3BUTUA U Pa3sHOOOpa3MeM  KIMHMYECKUX
IIPOSIBIICHU M, HA3BIBAIOTCS

9. Hauano "3onotoro Beka 6akTeprosoruu" cBA3aHO ¢ paboTaMu

a) A. JleBeHnryka B) A. ®nemuHra

6) ®©. Kona r) P. Koxa

10. AHTHOAKTepHaIbHOE BEIECTBO, CEKpeTHpyemoe rpudom poaa Penicillium, 6110 0TKpBITO
a) K. Ban Hunem B) A. KimroiiBepom

0) A. ®aemMuHTOM r) I.W. IBaHOBCKUM

11.  Jlodotpuxu - 3To

a) OakTepuH, UMEIOIINE MHOXKECTBO KI'YTUKOB T10 BCeH MOBEPXHOCTHU KIETKU
0) 6akTepuy ¢ MOHOMOJISPHBIM OJUTPUXHUATBHBIM PACTIOJI0KEHUEM KI'YTUKOB
B) OaKTepuu ¢ OUMOISPHBIM MMOJIUTPUXHATBHBIM PACIION0KEHUEM KI'YTHUKOB

r) OaKTepHUH C OTHUM KTYTHKOM

12. YV rpamoTpunaTenbHbIX OaKTepuit

a) HeT JIUIMONPOTEUHOB B) MHOT'OCJIONHBII MYPEHHOBBIN
KOMILIEKC

0) MHOTO TEWXOEBbIX KUCIOT I') OTCYTCTBYIOT TEMX0€Bble KHCIOTHI

13.  Tonbko 6akTepuy MOTYT UMETh B KQUECTBE 3allaCHOTO yIJIeBO/Ia

a) IEJITI0N03Y B) TpaHye3y

0) kpaxmai T') TJIMKOTeH



14.  OcHoBHast QyHKIMS SHAOCTIOPHI OaKTEepUit

a) pa3MHOXKCHHE B) IepeXUBaHUE  HEOJAroNPHUATHBIX
YCIOBUU

0) pactipocTpaHeHHE T') BEpHO BCE, YKAa3aHHOE B ITYHKTaXx a), 0), B)

15. VYV asordukcupyrommx OakTepuii (EpPMEHTHBIM KOMIUICKCOM, BOCCTaHABIMBAIOIINM
aTMoc(epHBIii a30T 10 aMMHAaKa, SIBIISIETCS

a) HUTpaTpeayKTas3a B) HUTpOTEHAa3a

0) HUTpUTPEAYKTa3a T) mpoTeasa

16.  Hurpudukaiuio ocymecTBIIIOT OaKTEPUH CEMENCTBA

a) Azotobacteriaceae B) Bacillaceae

6) Rhizobiaceae r) Nitrobacteriaceae

17.  I'pammnonoxwurenbHbie OakTepuu OTHOCATCS K OTHeny

a) Gracilicutes B) Tenericutes

6) Firmicutes r) Mendosicutes

18.  IlmaHoOakTepuH OTHOCATCS K

a) rPaMIIOJIOKHUTEIbHBIM OaKTEpUSIM B) apxe0aKkTepusim

0) rpaMOTpHULIATEILHBIM OAKTEPHUIM I') MHKOILTa3MaM

19.  Mukpodopa Bo3ryxa XapakTepu3yercs o0IM MUKPOOHBIM YrciioM. OHO MOKa3bIBaeT

a) o0rree coqepkanre OaKTEpHil B MOMEIIEHUN

6) KOIMYECTBO GAaKTEpHii, OCEAIONMMX Ha IIomaab 1 M? 3a 5 MUHYT

B) KOIU4ecTBO GakTepuii B 1 M° Bo3ayxa

r) o0111ee KOJIMYEeCTBO FeMOJIMTUYECKUX CTPENTOKOKKOB M CTa(MIOKOKKOB B TOMEIICHUU

20.  Hopwmoii 1151 poJHUKOBOM BOJIbI CUUTAETCS KOJTU-UHICKC
a) "He 6onee 10 B) He 6omee 1000
0) ne 6omee 100 r) He 6omee 10000
21. bakrepuodaru oTKpbLIH
a) ®@. JIebdnep u I1. Gpom B) JIx./J. Yorcon u @. Kpuxk
0) ®©. Tyopt u @. JI’Openns r) @. XKaxob u XK. Mono
22. Bupychl yenoBeka BIIEpBbIE OTKPBLI
a) E. Kacnepckuit B) V. Puun
6) [Ix. Makagpu r) ®. Kosn
23. Bupychl CUMTAIOT )KUBBIMU CYIIECTBAMH, TaK KaK OHU
a) 00pazoBaHbl OeNKaMHu ¥ HYKJIE€MHOBBIMU B) UMEIOT YHOPSAJOUYEHHYIO CTPYKTYPY U
CUMMETPHIO
KHACIIOTaMHU
0) crocoOHBI B3aUMO/ICHCTBOBATD C KIETOUYHBIMHU I) HMEIT TEeHOM, CIIOCOOHBI K
CaMOKOITHPOBAHHUIO,
MeMOpaHaMH U IPOHHUKATh B KJIETKH o0NajaloT  HACJIEACTBEHHOCTBIO  H
U3MEHYHNBOCTHIO

24. Bupyc Mo3anuHoi 00sie3HH Tabaka UMEET CUMMETPHUIO
a) CIIMPaJIbHYIO B) CIIO’KHYIO
0) UKOCa’IPUUECKYIO ') KyOM4ecKyIo



25. YHUKaJIBHBIM (DEPMEHTOM PETPOBUPYCOB SIBISETCS
a) puboHyKIeasa B) peIlIMKasa
0) oOpaTHas TpaHCKpHITa3a T') MPOTEMHKUHA3a

26. [IpaBuibHasK TOCIIEIOBATEILHOCTD ATAIIOB OHTOI'CHE3a BUPYCa:
a) aacopOuus — TMPOHUKHOBEHHE B KIETKY — TPAHCIOKAIMS —> PEIUIMKAIUS, PEHPOAYKIUI —
cOopka
BHUPYCHBIX YaCTHUI[ U CO3PEBaHUE
0) ajcopOuus — TpaHCIOKAIUs — MPOHUKHOBEHUE B KJIIETKY — PEIUIMKAIINS, PEIPOIYKIHSI —
cOOpKa BUPYCHBIX YaCTHUI[ H CO3PEBaHUEC
B) TpaHCIIOKaIUs — aacopOmusi — MPOHUKHOBCHHE B KJIETKY —> PEIUIHKAIUS, PEIPOAYKIUI —
cOopka
BUPYCHBIX YaCTHUIl U CO3PEBAHUE
I') IPOHUKHOBEHHE B KJIETKY — ancopOIusi — pEIUIMKALUs, PENPOIYKIHS — TPAHCIOKAIUS —>
cOopka
BUPYCHBIX YaCTHI] U CO3PEBAHHE

27. PHK(-)-Bupychl 00s13aTeIbHO cOAepiKaT hepMeHT
a) IHK-3aBucumyro PHK-nonumepasy B) TPAHCKpUIITa3y
0) SHAOHYKIIea3y r) PHK-3aBucumyro JIHK-nonumepasy

28. IlpaBunpHas MOCIEI0BATEIBHOCTH 3TANOB cTanaapTHOro 1ukia [TIP:

a) anonranus uenu JAHK npu 70-75°C — omxur npaiimepos nipu 40-60°C — nenarypauus JHK
pu 90-95°C

0) omxur npaiimepoB npu 40-60°C — snonrauus nenu JHK npu 70-75°C — nenarypanus JJHK
npu 90-95°C

B) nenatypauus JJHK npu 90-95°C — snonrauusa uenu JHK npu 70-75°C — oTxur npaiimepoB
ipu 40-60°C

r) nenarypamus JTHK mpu 90-95°C — orxur npaiimepoB nipu 40-60°C — snonranus nenu JJHK
npu 70-75°C

29. O60J0YHBIM BUPYCOM SIBIISIETCS
a) Human papillomavirus B) Human immunodeficiency retrovirus
6) Hepatitis A virus r) Tobacco mosaic virus

30. Bupycsl 6emieHcTBa OTHOCATCS. K CEMEHCTBY
a) Poxviridae B) Orthomyxoviridae
6) Rhabdoviridae r) Flaviviridae



7. TlepeyeHb OCHOBHOM W ONOJHUTEIbHON y4eOHOM auTepaTypsl, UHTEpHET-
pecypcoB, He0OXO0AUMOH VIS OCBOCHUSI AU CIMILJIMHBI.

Oobecne4yeHHOCTh YU4eOHO-MeTOANYeCKO JOKYMeHTauel (3a moJIHbIH NpoueI i roa) mo
aucuuiinae « MUKpoOMoI0rusi M BUPYCOJIOTHSD)

OcHoBHas1 JiuTEpaTypa

1. 'epuer, M. B. Mukpobuonorus: Yueonuk / 'epaer M.B., Unbsmenko H.I'., [llabyposa JI.H. -
M.:HUL] UHO®PA-M, 2020. - 263 c. (Bwicmiee oOpasoBanme: bakamaBpuar) ISBN 978-5-16-
015357-5. - Tekcr : anexrponnsii. - URL: https://znanium.com/catalog/product/1081661.

2. Mukpoo6uomnorus : yueonuk / O.J]. Cunopenxko, E.I'. bopucenko, A.A. Banbkosa, JI.U. Boiino.
— Mocksa : UTHOPA-M, 2020. — 286 c¢. — (Bricmiee oOpa3zoBanue: bakamaspuar). - ISBN 978-5-
16-009743-5. - Tekcer : anexTponnsiit. - URL: https://znanium.com/catalog/product/1227524.

3. ®@upcos, I'. M. Bupyconorust u 6uorexnonorus: yuebHoe nocodue / @upco .M., Axkumona
C.A., - 2-¢ u3n., nonomHeHHoe - Boumrorpam:Bonrorpaackuit TAY, 2015. - 232 c¢. - Tekcr :
anekTponHbid. - URL: https://znanium.com/catalog/product/615175.

JonoHUTeILHAS JUTEPaTypa

1. Kucnenko, B. H. MukpoOuonorus. Ilpaktukym : ydebnoe mocodbue / B. H. Kucnenko. —
Mocksa : UTHOPA-M, 2020. — 239 c. — (Bsiciiee oOpazoBanue: bakanaBpuar). - ISBN 978-5-16-
015071-0. - Tekcr : anexkTponHsiid. - URL: https://znanium.com/catalog/product/1016621.

2. JlutBuna, JI. A. OOmas canwrapHas MukpooOmonorus. Yacte 1 : ydebHoe mocobue / JI. A.
JlutBuna. - Hoocubupck : HI'AY, 2014. - 111 c. - Tekcr : onekrponnsii. - URL:
https://znanium.com/catalog/product/516016.

3. Kucnenko, B. H. Mukpo6uonorus : yueOnuk / B. H. Kuciaenko, M. III. AzaeB. — Mockaa :
NH®PA-M, 2019. — 272 ¢. — (Bsicmiee oOpa3zoBanue : bakamaspuar). - ISBN 978-5-16-010250-
4. - Tekcr : anextponHsIid. - URL: https://znanium.com/catalog/product/1009634.

Humepnem-pecypcol

1. «<3BC ZNANIUM.COM» [orosop Ne 1718 ot 30.05.2016 ¢ 30.05.2016 1o 30.05.2017 6
000

2. ObC «YHuBepcuterckas 6ubnnotexa onnaitn» Jlorosop Ne 1010 ot 26.07.2016 c
22.08.2016 mo 21.11.2017 6 000
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