Q.ﬂ..

MHWHOBPHAYKHU POCCHHA
(enepanprOE rocynapcTBeHHOE GIOKETHOE 06PA30BATENBHOE YUPEKICHHE
BBICLIETO 00pa30BaHuUs
«APKYTCKUM T'OCYJIAPCTBEHHBIII YHUBEPC
OI'BOY BO «UT'Y»
Kadeapa mukpoouonornu

0
3084 ’[ﬂf‘q"/
YHhsfnﬁq“
%

‘\hrr. . WW
Jlekan GHOJIOro-moyBe Wﬁra
A. H. Matgees

«24» mapta 2023 1.

Pabouas nporpaMMa JUCHMILIMHBI (MOAYJIs1)

HaumenoBanue aucumiivasl : b1.B.JIB.2.1 «9KCIIEPUMEHTAJIBHAS

BUPYCOJIOT' Us»

Hanpagsnenue noarorosku: 06.04.01 «buonorus»

Hanpasnennocts (npoduis) noaAroToBkU: «MUKpPOOHOIOTHS U BUPYCOJIOTHS»

KBanuduxanus BeimyckHuka: Maructp

d)opMa o6yquI/1${: OYHast C JBJIEMCHTAMHU JJICKTPOHHOTO 06y‘IeHI/IH n JUCTAaHIIMOHHBIX

00pa3oBaTeNbHBIX TEXHOIOTUI

Cornacosano ¢ YMK
OHOIIOTO-TIOUBEHHOTO (haKyibTeTa

ITporokon Ne 5 ot <<2W02

Ilpencenarens i -/ A. H. Marpeen

PexoMen1oBaHo Kapeapoit:
[Tpotokon Ne 5
Ot «10» despans 2023 1.

3aB. kadenpoil . - L"(ﬁ; 9 b. H. Orapkos
/
v

Wpkyrck 2023 1.



Coneprxanue

CTp.
(I (531098 7 QcT2Di P2 he 1789 02 (0110200011705 1 5 U 3
Il. Mecto nucummumnbl B ctpyktype OIIOIT ...l 3
I1l. TpeGoBaHus K pe3yabTaTaM OCBOCHHS AUCIUTIIMHBI ................... 3
IV. CognepxaHue U CTPYKTYPA JAUCHHILTHHBL «....vuuueneeneannennenneaneannes 5
4.1 ConepxaHue JUCUUIUIMHBI, CTPYKTYPUPOBAaHHOE IO TEMaMm, C
YKa3aHWEeM BHJIOB y4eOHBIX 3aHATUH W OTBEJCHHOTO HAa HUX KOJIUYECTBa 5
AKATEMHUUECKIX HACOB ...t utenttnttentet e atteate et et et et e e aae et enaeeaeenaen
4.2 Tlnan BHEAyTUTOPHON CaMOCTOSTENbHON paboThl 00YJaIOIIUXCS 110 7
D107 (0301700011705 (P
4.3 ConeprkaHUE YUCOHOTO MATEPHUATIA .. euuveneeneenneaneenneaneaneanneanens 12
4.3.1 IlepedeHb CeMUHAPCKUX, TPAKTHYECKHUX 3aHATHI U TAOOPAaTOPHBIX
02 G L 12
4.3.2. Ilepeuenb TeM (BOIPOCOB), BHIHOCUMBIX Ha CaMOCTOSITEIIBHOE
M3YYEHHE B PAMKaX CaMOCTOSATEIbHON PAOOTHI CTYHACHTOB .....uuveneeneennennnnn. 13
4.4. Meroauueckue yKa3zaHUs 110 OpraHM3alMM CaMOCTOSTEIbHON
JO 10103 N S e 71 (535 ) S 14
4.5. [IpumepHas TeMaTUKa KypCOBBIX PAOOT (IIPOEKTOB) ......evvennen.... 16
V. YuebHo-MeTOMYEeCKOE ¥ HMHGPOpPMAIMOHHOE  o0ecredeHue 16
102 (0102 10R117 1 13 (PN
Y1510k (51 13900 1 U< 0 Y-y 4 0) 5 (O 16
0) 6a3bl JaHHBIX, TOMCKOBO-CIIPABOYHbIE U MHPOPMAIIMOHHbIE
1037 63 1LY 4 (P 16
V1. MarepuanbHO-TEXHHUYECKOE 00ECTIEYEHNE AUCHUTUIUHBI . ....evvenen.... 17
6.1. Y4eOHO-Ta00pATOPHOE OOOPYMOBAHUE ....'vvenrenreaneennannaannnns 17
6.2. [TpOrpaMMHOE OOCCTICTCHUE ... .vveeeeeneenreeneenreaneeneanneeneennanns 17
6.3. TexHrueckue U AMEKTPOHHBIE CPEICTBA OOYUCHHUS .......e'eneenn... 18
VII. OOpa30BaTEIBHBIE TEXHOMOTHH . ... eueeueeneneneentnnenteneeneanenneneeneanens 18

VIIl. Onenounple Matepuainbl I8 TEKYIIETO KOHTPOJS W MPOMEKYTOTHOU

ATTECTALIMI - ..ottt et e e e e e, 19



. Ieapb u 3a7a9u JUCIUNJIMHDI

Heab: ¢opmupoBanue y CTYACHTOB MarucTepcKoil mporpammbl «MHUKpOOHONIOTHS U
BHUPYCOJIOTHSI» MOHATHS O METOJIaX KYJIBTHBHPOBAHHS BHPYCOB, a TaK)Ke 00 MCCIICIOBAHUAX B
00J1acTi OMOTEXHOJIOTMH U BAaKIIMHOJIOTHH. .

3agaum kypca:

— TI0Ka3aTh pa3HOOOpa3ue BUPYCOB B 3aBUCUMOCTH OT MX MOP(OJIOTHH, CTPYKTYPHOU U
MOJICKYJISIPHO-TEHETHUECKON OpraHU3allHH;

— MO3HAKOMHTD CTYJCHTOB C OCHOBHBIMU METOJIaMH KYJIbTHBHPOBAHUS BUPYCOB IN VIVO 1
in vitro;

— MIO3HAKOMHTH CTYJICHTOB C OCHOBAMH CO3/IaHUS BaKIUH.

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnasa gucuuminHa «DKCHEPUMEHTAIbHAs BUPYCOJIOTHUS» OTHOCHUTCS K YacTH,
dbopMupyeMoOil yJaCTHHKaAMHU 00pa30BaTEeIbHBIX OTHOMICHHN 1O Mpodmito « MHKpOOHOTIOTHS U
BUPYCOJIOTUSI» U SIBJISETCS 3JIEKTUBHOM JTUCLUIUIMHOM.

2.2. Jlng w3ydeHHs NaHHOW y4eOHOH MMCHMILIMHBI HEOOXOIUMBI 3HAHHS, YMEHUS W
HaBbIKK, (QOpMHUpYyEMble MPEIIIECTBYIOLIEH AUCUUIUIMHONW: «MeToAbl  MOJEKYISIpPHO-
OMOJIOTMYECKUX UCCIICOBAHUN)

2.3. [lepeueHp MocCienYIOMUX YISOHBIX JUCIUILINH, AJI1 KOTOPBIX HEOOXOANMBI 3HAHMUS,
YMEHHSI U HaBBIKU, (OpMHpyeMble NaHHOW y4eOHOW NUCHHMILTUHONW: «YacTHas BUPYCOJIOTHS,
«MonekynsipHas TeHETHKA U TeHHasi MHXXeHepus», BbinojsHeHue BKP.

I1l.  TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHHUSA JUCHUIIJIMHBI

[Ipomiecc OCBOEGHHMS NUCHUIUIMHBI HampaBiieH Ha (OpMUpOBaHHE KOMIIETECHIIMA B
coorBercTtBUM ¢ ®PI'OC BO u OIl BO mno manHomy HampaieHuto noarotoku 06.04.01
«buonorusy, npopuns «MuUKpoOHNOJIOTHS U BUPYCOJIOTUSI»:

IIK-2: CnocoGeH  caMOCTOSTEIbHO  IUIAHUPOBAaTb M BBIIOJHATH  Hay4yHO-
HCCIIEIOBATENbCKYI0 paboTy B 00JacTd MMKPOOMOJIOTMM U BHPYCOJOTMH, IPUMEHSTH
MHUKPOOHOJIOTHYECKHE METO/IbI UCCIIE0BAaHU, HCIIOIb30BaTh COBPEMEHHYIO annapaTypy.

[IK-3: CmocobeH  OCYHIECTBISATH TOMCK  HAYYHO-TEXHHYECKOH  HMH(OpMAIH,
aHAJTM3UPOBATh PE3YNIbTAThl HKCHEPUMEHTAIbHBIX HMCCIEJOBAHUHN, MPEACTABIATh PE3YIbTaThl
HAy4YHO-HCCIIEI0OBATENbCKON pabOTHI B BUIE HAYUHBIX OTYETOB U MyOIMKaAIUH.

IlepeyeHb NIaHNUPYEMBbIX Pe3yJbTATOB 00yYeHH S JUCHHUILIUHE, COOTHECEHHBIX C
UHAUKATOPAMH JOCTHKEHHUS KOMIIETECHIIMI

Komnerenuus Nupuxaropsl PesyabTaTnl 00yyeHus1
KOMIIeTEeHIUI

1IK-2 HIIK 1k 23 3HaTh: 0OCOOEHHOCTH CTPOEHHUSI BUPYCOB, UX
crocobeH npuMeHsTh | Brnaneer meronamu CTPYKTYpHYIO ~ OpraHU3allhl0;  METOJbI
METO/IbI BBIJICJIEHUS], | MUKPOOMOJIOTHUECKOTO KyJbTHBUPOBaHUS BHPYCOB IN VIVO u in
KYJIbTUBHPOBaHUS, aHaJIM3a pa3IuYHbIX vitro.
ONMCAHHUS U | cyOcTparos, YMeTh: €aMOCTOSTENBHO AaHAIU3UPOBATH
uAeHTU(DUKAIIH KYJIbTUBUPOBAHUS nH(OPMAILIMIO O CBOMCTBAX BUPYCOB M HX
MHUKpPOOPTraHU3MOB, MUKpPOOPTraHU3MOB, 3HAUEHUHU.
HCII0JIb30BAaTh HABBIKU | UCCIIEIOBAHMS UX Bnaners: JJIEMEHTaMU METOI0JIOTUN
paboTbl C COBPEMEHHOMW | TMarHOCTHYECKUX Hay4YHBIX UCCIJIEJOBaHUM BHUPYCOB;
anmnaparypou B | IPU3HAKOB U UX 0a30BbIMHU IIPEICTaBICHUSMU 0
71a00paTOPHBIX U | TEHETUYECKOU MEIUIIMHCKUX UMMYHOOHOJIOTHYECKUX
ITPOU3BOJCTBEHHBIX JETCPMUHALINY. nmpenaparax.




YCJIOBHUSAX, OPraHU30BaTh

pabory B

MHUKPOOHOJIOTHUECKHI

nabopaTopuu B

COOTBETCTBUH c

TpeOOBaHUSMU

0€30MacHOCTH U OXpaHbI

TpyJa.

TIK-3 UK 531 3HaTh: aKTyaJbHbIC HANPABICHUS
CnocoOeH oCyIIeCTBIATh | 3HACT OCHOBHBIE HCCIIEIOBAHUI, COBPEMEHHOE COCTOSIHUE U
MOUCK Hay4YHO- TIPUHIUTIBI METOAUYCCKHEC IIOAXO0AbI UCCICIOBAHHNI B
TEXHHYSCKOU nH(pOPMAITMOHHOTO 00J1aCTH MOJICKYJIIPHON BUPYCOJIOTHU U
uH(pOopMaIuy, MOKCKA CIICIIUAILHOMN CMEKHBIX 00JIaCTSIX; MpaBuiIa OOPMIICHHS
aHAJIM3UPOBATH JUTEpaTyphbl, aHATU3A U Y IIPE/ICTABIICHUS] HAYYHBIX PE3YJIbTATOB B
pe3yJIbTaThl 00001IeHUsT HAYIHOU U BU/JIC HAYYHBIX CTATEH, YCTHBIX U
AKCIIEPUMEHTAIIbHBIX HAy4YHO-TEXHUYECKOMN CTEHJOBBIX JIOKJIAI0B.

HCCJICTOBaHUM, nHpopManuu npu VYnMmertb: [lnanupoBaTh SKCIIEPUMEHTATIBHYIO
MIPEACTABISITh peIIeHnn paboty, aHAIM3UPOBATh U

pe3ynbTaThl HAYYHO- MCCJIE0BATENbCKUX 3a7]a4 | MHTEPIPETUPOBATh MOIYYEHHbBIE
HCCJICIOBATCIBLCKOM pe3yabTaThl, KOPPEKTUPOBATH

paboTHI B BUJIE HAYYHBIX
OTYETOB M IMyOJIMKALUH.

IocTaBjeHHBIE 3agaun; CaMOCTOSTEIbHO
o OpMIIATh HaydHBIC ITyOIUKAIINH,
NOArOTaBINBATh MIPE3EHTALIUH, YCTHBIE U
IMICHMEHHBIC TOKJIAJIBI U OTYETHI IO
pe3ynbTaTam UCCIIEIOBaHUM.

Bnaners: HaBpikaMu moncka U aHaian3a
COBPEMEHHOM JIMTEPATYPHI 11O TEME
HCCIIEAOBAHUS, METOIMKAMH ITOMCKA
pELICHHI TOCTABICHHBIX 3aa4; HaBbIKaMU
oopMIIEHHUS U TIPEACTABICHUS, YCTHBIX U
MICHbMCHHBIX JIOKJIAA0B U OTYETOB

B 00J1aCTH BUPYCOJIOTHH.




IV. COILEPXAHUE U CTPYKTYPA JUCHUIITINHBI

®dopma NPOMEKYTOYHON aTTeCTALIMU: 3a4ET.

KOJINYE€CTBA AaKAACMHUYCCKHUX YaC0B

O0beM TUCHHUILIHHBI COCTABJIAET 3 3a4eTHBLIX eTuHNIbI, 108 yacos.

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEéMaM, ¢ YKasaHUEM BHI0OB y‘-leﬁHI)IX 3aHATHII M OTBEJEHHOI0 HAa HHUX

Ne Paznes nucouminHbl/ TEMA Buner yaeOHOI paboThI, ®opMa TeKylIero
n/H E BKJIIOYAsl CAMOCTOSITENIbHYIO paboTy 00y4aromuxcs , | KOHTPOJIS
= E MPaKTUYECKYIO MOATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
% S (B yacax) Dopma
o Z NPOMEKYTOYHOMH
F oz, KonrakTHas paboTa npemnogaBares ¢ =
= e 2 arrecTauuu
=) o0y4armuMucs =
@ - ) (mo cemecTpam)
= s & =
Q = = "«
ol « = e =) s
5 Z ; 5 Jlekuust | Cemunap/ Koncyibramust | 5 &
g = z = IpakTHueckoe, =
qza 3 30 ‘éf JabdopaTopHoe § o
=
O & = = 3ansaTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Pedepar
Tema 1. UcTopHs OTKPBITHHA U UCCIETOBAHUN B
BI/Ie COJ'IOFI/IEp o . 1 12 2 2 B 8 Joxna
py . KCP
2 Tema 2. CBezieHus 0 HanboIee BaXKHBIX, Pedepar
N 1 12 2 2 - 8 Jloknan
(yHITaMEHTAIIbHBIX CBOMCTBaX BUPYCOB. KCP
3 Pedepar
Tewma 3. Penpoxykiust BUpyCOB. 1] 12 2 2 - 8 Jloknaz
KCP
4 KonnoxkBuym
Tema 4. MeToabl AMarHOCTUKU BUPYCHBIX Pedepar
o 1 12 2 2 - 8
MHDEKIHH. Joxmnan
KCP




Tema 5. Meroasl UCCIEN0BaHNS BUPYCOB.

12

Konnoxsuym
Pedepar
Hoxman
KCP

Tema 6. Mcrionb30Banme 1a00paTOpHBIX
’KUBOTHBIX B BUPYCOJIOTHH.

14

Pedepar
Hoxnan
KCP

Tewma 7. [Tatorenes BUPYCHBIX UH(EKITHIA.

12

Pedepar
Jlokman
KCP

Tewma 8. CoBpeMeHHbBIEC BaKIIUHBI:
XapaKTEPUCTHKA U KIacCUPUKAIHSL.

14

10

Pedepar
Hoxman
KCP




4.2 IlnaH BHeayAUTOPHON caMOCTOSITEIbHOI Pa00Thl 00YYAOIIUXCS 10 JUCHUTIIIMHE

Cemectp

HazBanwue pasznena, TeMbl

CamocTosTeapHas pa60Ta 06yqalo11mxca

Bug camocrostensHON paboOThI

Cpoxku
BBITTOJTHECHUS

TpynoeMkocTsb
(uac.)

OreHo4yHOE
CPEIICTBO

VYuebHo-
METOIUYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboThI

Tema 1. Mcropus
OTKPBITUH U
HCCIIEA0BAHUM B
BUPYCOJIOTHH.

IlogroroBka K TPAKTHYECKOMY 3aHATHIO C HCIOJB30BaHUEM
KOHCIEKTA JICKIIUN W PEKOMEHIyeMOH JTUTepaTypHl.

Hammcates pedepar mo Teme «Hayunas pearempHocTs JI.U.
HBaHOBCKOTOY.

1-a
Henelst

Komnoksrym
Pedepar
Joxnan

MenumuHcKas
MHKPOOHOIIOTHS,
BUPYCOJIOTHS,
UMMYHOJIOTHS
[Tekcrt] : yueOHHK /
JI. b. bopucos, A.
M. CwmupHoBa, U.
C. OpeiivH ; pe.:
JI. b. Bopucos, A.
M. CmupHoBa. - M.
: Menuiuna, 1994. -
527 c.

Hayy. ©0-xa. —
DJEeKTPOH.  TEKCT.
naH. — MHpkyrck:
Usn-so Hb UIY,
2005.

Tema 2. CBenenus o
HaunboJiee BaKHbBIX,
(byH1laMeHTaJIbHbIX
CBOWCTBaX BUPYCOB.

BblyyuTh OCHOBHBIE TEPMHHBI M IOHATHUSA,
BHUPYCOJIOTHH.

[MoaroroButs OTBEeTBI 10 TeMe «OCOOEHHOCTH T'E€HETHYECKOTO
anmapata BHPYCOB» C HCIOJb30BaHUEM KOHCIEKTa JIEKIUH U
PEKOMEHYEMON JIUTEPATYPBHI.

HCIOJb3yEMbIC B

2-g
Henens

VYceTHsll onpoc
Pedepar
Jloxman

Jlypus C., JapHenn
Jx., bBantumop . u
np. O6mias
BUpycosorus. - M.:
Mup, 1987.




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
METOOHUYCCKOC
OneHouyHoe
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpynoeMKocTs obecrieueHue
Bup camocrostensHON pabOThI CPEICTBO N
BBITTOJTHEHHS (gac.) CaMOCTOSTEIBLHOM
paboThI
[ToaroroBka K MpakTU4ECKOMY 3aHATHUIO C UCIIOIb30BAaHUEM Komnokuym |Jlypus C., Jlapremnn
KOHCIEKTA JIEKIIUU U PEKOMEHYEMOH JINTEPATYPHI 110 TEME: Pedepar Jx., bantumop . u
«CxeMa penpoayKIHy BUPYCOB TeTIaTHTAY. Jlokaz 1p. O6mast
Hanmcats pedepat mo teme: «Xapakrepuctuka PHK-reHOMHBIX BHUpycoyorus. - M.:
1 Tema 3. Penponykuus BHUPYCOB 4€JIOBEKA U JKUBOTHBIX). 3-51 8 Mup, 1987.
BHUPYCOB. HEIeIIs Hayunas
DNeKTpOHHAas
bubnuoreka
http://www.e-
library.ru
IToaroToBKa K MPaKTUYECKOMY 3aHITHIO C UCIIOIB30BaHUEM Pedepar Jlypus C., laprenn
KOHCIIEKTA JIEKIIUY U PEKOMEHIyeMOH JINTEPATYPHI 110 TEME: Jloknan Jx., bantumop [I. u
«[lonatue 06 nHpeKMOHHON enuanIe. KoxmyecTBeHHOE np. O6mmas
oTIpe/ieTICHE BUPYCOBY. BUpYCOJIOTHS. - M.:
Tema 4. MeTos! Hanmcats pedepat mo teme: «Cepoornieckue MeTO b Mup, 1987.
UCCIIEJOBAaHHS BUPYCOBY. 4-5 Hayunas
1 ANArHOCTUKH BUPYCHBIX 8 e
o 13(1() 5 JICKTPOHHAs
MHEKIU. BubmioTeka
http://www.e-
library.ru

Science Research
Portal




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
METOIUYECKOE
OneHouyHoe
Cemectp| Hazpanue pasnena, TeMbl . Cpoku  |TpynoeMKocTs obecrieueHue
Bun camocrositensHON paOOTHI CpPEeaCTBO o
BBITTOJTHEHHS (gac.) CaMOCTOSTEIBLHOM
paboThI
IloaroroBka K NPAKTUUYECKOMY 3aHSATUIO C HCIIOJIb30BAHHEM Pedepar MenumuHcKas
KOHCIICKTa JICKIIMM M PEKOMEHAYEMOHl JHTEepaTypsl IO TeMe: Jloknag MHKPOOHOJIOTH,
«DJEeKTPOHHAsE MUKPOCKOIHMS KaK METOJI HCCIICIOBAHMS BUPYCOB BUPYCOJIOTHS,
(YCTpOMCTBO,  OCHOBHBIE  XapaKTEPUCTHKH,  IPUTOTOBJICHUE UMMYHOJIOTHS
TIPemapaToB)». [Texct] : yueOHUK /
Hamucate pedepar mo Teme: «MoOJEKyIIpHO-T€HETHYECKHUE JI. b. bopucos, A.
METO/IbI UCCIIEIOBAHUS BUPYCOBY. M. CmupHnoBa, 1.
C. OpeiiguH ; pen.:
JI. . Bopucos, A.
Tema 5. Metoapl oS- ’
1 A 8 M. CmupHoBa. - M.
HCCIICAOBaHUA BUPYCOB. HEACIA

: Menununa, 1994, -
527 c.

Hayunas
DNeKTpOHHAs
bubnnorexa
http://www.e-
library.ru

Science Research
Portal




10

Cemectp

HaszBanue pasznena, TeMbl

CamocTosTeapHas pa60Ta 06yqalo11mxca

Bup camocrostensHON pabOThI

Cpoxku
BBITIOJTHEHHS

TpynoeMkocTsb
(gac.)

OreHoyHOE
CPEIICTBO

VYuebHo-
METOINIECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboThI

Tema 6. Mcnoap3oBaHue
nabopaTOpHBIX
JKMBOTHBIX B
BUPYCOJIOTHH.

ITogroroBka K TPAKTHYECKOMY 3aHATHIO C HCIOJIB30BAHHUEM
KOHCIEKTA JIEKIINH U PEKOMEHIYeMOH auTeparypsl mo teme: «Llemn
UCTIONIb30BaHMA JJAOOPATOPHBIX )KUBOTHBIX B BUPYCOJIOTHI.

6-1
Henens

Komnoksnym

MenumuHcKas
MHKPOOHOIIOTHS,
BHPYCOJIOTHS,
HMMYHOJIOTHS
[Texct] : yueOHUK /
JI. b. bopucos, A.
M. CmupHnoBa, 1.
C. OpeiiguH ; pen.:
JI. b. bopucos, A.
M. CmupHOBa. - M.
: Menununa, 1994, -
527 c.

Hayunas
DNeKTpOHHAs
Bubmmoreka
http://www.e-
library.ru

Science Research
Portal
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Cemectp| Haspanue pazmena, TeMbl

CamocTosTeapHas pa60Ta 06yqalo11mxca

Bup camocrostensHON pabOThI

Cpoxku
BBITIOJTHEHHS

TpynoeMkocTsb
(gac.)

OreHoyHOE
CPEIICTBO

VYuebHo-
METOINIECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboThI

Tema 7. [TaTorenes
BUPYCHBIX WH(DEKIIUH.

ITogroroBka K TPAKTHYECKOMY 3aHATHIO C HCIOJIB30BAHHUEM
KOHCIEKTa JEKIUM W PEKOMEHAYEMOH JHTEpaTypsl IO TEMeE:
«OCHOBHBIE KIMHHYECKHE MPOSBICHUS BHUPYCHBIX OOJIC3HEW.
Hanmcate pedepar mo teme: «Xapakrepuctika JHK-reHOMHBIX
BUPYCOB YEJIOBEKA U )KUBOTHBIX).

-5
Henelst

Komnoksnym
Pedepar
Joxnan

MenumuHcKas
MHKPOOHOIIOTHS,
BHPYCOJIOTHS,
HMMYHOJIOTHS
[Texct] : yueOHUK /
JI. b. bopucos, A.
M. CmupHnoBa, 1.
C. OpeiiguH ; pen.:
JI. b. bopucos, A.
M. CmupHOBa. - M.
: Menununa, 1994, -
527 c.

Hayunas
DNeKTpOHHAs
Bubmmoreka
http://www.e-
library.ru

Science Research
Portal

Tema 8. CoBpeMeHHBIE
BaKIIMHBIL:
XapaKTepUCTHKa U
KJIacCU(pUKAIIHS.

IloxroToBka K MPAaKTHYECKOMY 3aHATHIO C HCIOJIH30BAHHEM
KOHCIICKTa JICKIIMU U peKOMeHHyeMOﬁ JIATEPpATYPBl 110 TEMC!
«buorexHonorus TCHHO-UHXCHECPHBIX BAKIIMH, MOHOKJIOHAJIBHBIX
AHTUTEJ, IMMOOMJIM30BaHHBIX (DEPMEHTOBY.

Hanmcats pedepar mo teme: «Pa3znoobOpasme NPOTHBOBHPYCHBIX
BaKI[IH».

8-1
Henens

10

Pedepar
Jlokman

Hayunas
DneKTpOHHAs
Bbubnnoreka
http://www.e-
library.ru

Science Research
Portal

OO0t 00eM CaMOCTOSTEITLHOW PaObOTHI IO TUCITUIUINHE (Jac) — 66

N3 Hux o0bemM caMOCTOATENBHOW pPaOOTHI

AMCTAHIMOHHBIX 00pa30BaTebHbIX TeXHOJI0rui (12 yacoB)

C MCIO0Jb30BAHHUEM JJICKTPOHHOIO Oﬁy'-leHI/Iﬂ H




4.3 Copep:xaHue y4eGHOro MaTepuaJia

Tema 1. Hcropusi OTKpPBITMH M HCCIeI0BAHUM

BHPYCOJIOTHH.

12

Brinaromuecs

BHUPYCOJIOTH U MX BKJIaJ B pa3BUTUE Hayku o Bupycax. [[.M. iBaHOBCKUI KaK OCHOBOIOJIOXKHUK
Bupycosioruu. OnpeeneHne MoHsITHs «BUPYC». PasHOOOpaszue BUPYCOB.

Tema 2. Cenennsi 0 Han0oJiee BaKHbIX, (PYHAAMEHTAJIBHBIX CBOHCTBAaX BHPYCOB.

CBolicTBa BHUPYCOB:

0COOEHHOCTH MOp(bOJ'IOl"I/II/I n XHUMHYCCKOI'O COCTaBa,

0COOEHHOCTH

OpraHM3alMM TIeHOMa; KarcuJ M Karcomepbl. CTpyKTypHbIE THUIBI BUpYycOB. Bennuuna
BUpPYCHBIX yacTull. Kinaccudukamus 1 HOMEHKIIaTypa BUPYCOB.

Tema 3. Penpoaykuusi BupycoB. OOIee NpenCcTaBICHUE O PEHpPOIAYKIIMHA BHPYCOB.
Tumsl B3aMMOJICHCTBYS BUPYCOB C KICTKOW. Peakiust KIIeTKH Ha BUPYCHYIO HH(EKITUIO.

Tema

4. MeToabl AUATHOCTHKH

BHPYCHBIX

UHpexuuii.

buonorunueckuii,

CGpOJ’IOFI/I‘{eCKI/Iﬁ u MOJICKYHHPHO-FGHGTI/I‘ISCKI/Iﬁ METObI B JUAHOCTHUKE BUPYCHBIX I/IH(I)CKI_II/II‘/'I.

Tema S. MeToas! ucciaeroBaHusi BUPYCOB. KylbTyphl KJIETOK U TKaHEH, UCIOIb3yEMbIE
JUISL BBISIBJIEHUS] BUPYCOB. TUTpOBaHUE BUPYCOB. DJIEKTPOHHAS MUKPOCKOIIHS.

Tema 6. Hcnonb3oBaHue 1a00paTOPHBIX JKMBOTHBIX B BHPYCOJOTHMH. Buibl
71a00paTOPHBIX KMBOTHBIX. Llemu ucronp3oBaHMs 1a00OpaTOPHBIX >KUBOTHBIX. TpeOoBaHUS K
71a00paTOPHBIM KUBOTHBIM. Vcroiabp30BaHNE KypUHBIX SMOPHOHOB.

Tema 7. IlaTorenes BupycHbix nH(pexuuii. [latorenes BUpycHbIX HH(EKINI Ha ypOBHE
opranusma. [larorenes BUpyCcHbIX HH(EKIMI Ha KJIETOYHOM YPOBHE.

Tema 8. CoBpeMeHHbIe BAKIIMHBI: XapaKTePUCTUKA U Kaaccupukauusa. IMMyHuTeT
IpY BUPYCHBIX HHPEKIHAX. [[pOTHBOBUPYCHBIE BaKIMHBI.

4.3.1. TlepedyeHb CeMHMHAPCKHUX, IPAKTHYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

Ne Ne HanMeHoBaHue TpynoeMkocTh Ouenounbie | @opMuUpyeMbie
I/H | pa3aeia CeMHHApOB, (1ac.) cpeacTBa KOMIIeTeHIINH
U TeMBbI NPaKTHYECKUX U Bcero N3 Hnx (MHAUKATOPBI)*
JIa0OPaTOPHBIX PadoT | yacoB npaKkTuyecKast
NMOAr0TOBKA
1 2 3 4 5 6 7
1 Tema 1 Hcropus OTKphITHI 1 2 Pegpepar TK-2
HICCTIEIOBAHMIA B Hoxnan MK ms
BHUPYCOJIOTHH.
2 | Tema2 CeeneHmst 0 Hanboee 2 Komnoksrym TK-2
Ba’XHBIX, q)yHI[aMeHTaJ'H)HBIX Pe(l)epaT Hﬂl{ I1K2.3
CBOHCTBaX BUPYCOB. Hoxunan
3 | Tema3 Tewma 3. Penpoaykuus 2 I;g;(eﬁaf H;]E Hi?.S
BHUPYCOB.
4 | Tema 4 2 Pedepar IK-2
MeTo1bl IMarHOCTUKU Joxnaz UK s
BHPYCHBIX HHEKITHH. MK-3
HJIK 1ixaa
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5 | Tema$s 2 Komnoksuym IIK-2
MeToabl ucCIeTOBaHUS P e(bepaT H%I;(H?S
BUPYCOB. Hoxnan I i
KCP K rixas
6 | Tema 6 2 Komnoksuy NK-2
HUcnons3oBanue M HLIZ_II;(%QS
mab0paTOPHBIX )KUBOTHBIX B Pedepar HIIK
BHPYCOIOTHIL Jloknan 131
KCP
7 | Tema?7 2 KomnokBuym NK-2
IlaTorenes BUPYCHBIX Pedepar HIK nes
WHQEKITHH. Jloknan HHK_3
K nxza
KCP
8 Tema 8 CoBpeMeHHbIE BAKIIUHbI: 4 PecbepaT Hnlf -2
XapaKTepUCTHKA U Joxnan rzl?l K1_7§23
KIIaccH(UKAITHSL. KCP HIK
4.3.2. Hepe'{eﬂb TEM (BOHPOCOB), BBIHOCMMBIX Ha CaMOCTOATEC/IbHOEC H3YUYCHHE
CTYACHTAMH B PAMKaX caMocTosATeJbHOM padotsl (CPC)
Tema 3ananue dopmupyemas NAK
n/n KOMIIeTeHI M
1. [ToaroroBka K [K-2 UK px23
MPAaKTHYECKOMY 3aHATHIO C
. | UCTONB30BaHMEM  KOHCIECKTa
Tema 1. MUcTopust OTKpeITUH .
1 HCC/IE OBAHM B JNeKIMH W  PEKOMEHIyeMOU
JTUTEPATYPHI.
BHPYCOJIOTHH.
Hanmcats pedepat mo teme
«Hayunas nestensuocts .M.
MBaHOBCKOTOY.
2. BblyuuTh OCHOBHBIE TEPMUHBI T1K-2 K 1xos
U TIOHSTHS, UCIOJIb3YeMbIC B
BUPYCOJIOTHH.
Tema 2. CBenenus o [ToaroroBUTH OTBETHI MO TEME
Han0oJIee Ba)KHBIX, «OcobennocTu
(hyHIaMEeHTAIIBHBIX TEeHETUIECKOTO ammapara
CBOWCTBaX BUPYCOB. BHPYCOB» C HCIOJH30BAHUEM
KOHCIICKTa JICKITIH u
PEKOMEHIYEeMO# TUTEepPaTypHlI.
3. IoaroroBka [1K-2 HIIK 1123
MPAaKTUIECKOMY 3aHSITHIO C
HCIIOJIb30BAHUEM KOHCIIEKTa
JIEKLIUU ¥ PEKOMEHAYEMON
Tema 3. PenposyKis auTeparypsl o Teme: «Cxema
BUPYCOB. PENPOIYKIINH BUPYCOB
rernaTuTay.
Hanmcats pedepart mo teme:
«Xapaxrepucruka PHK-
TCHOMHBIX BUPYCOB YEIOBEKa
Y )KUBOTHBIXY.
4. [MoxroToska K I1K-2 HIIK 1123
IIPAKTUYECKOMY 3aHATUIO C 1K-3 HIIK jxsa

Tema 4. Metoasl
JIUaTHOCTHKYU BHPYCHBIX
MHPEKITHHN.

WCIIOJIb30BAHUEM KOHCIICKTa
JIEKIIUU U PEKOMEHAYyEeMON
JUTEPATypHI IO TEME:
«[TonsTHe 00 MHPEKITMOHHON
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ennauIe. Kommaectsennoe
oTIpeNieIeHue BUPYCOBY.
Hanmcats pedepat mo teme:
«CeposoruuecKue MeTOo bl
WCCIICIOBAHMS BUPYCOBY.

Tema 5. Metoast
WCCIICTIOBaHHS BUPYCOB.

[ToxgroroBka x
MPaKTHYECKOMY 3aHSTHUIO C
UCIIOJIb30BAaHHEM KOHCIICKTa
JICKIIUU U PEKOMEHyeMOMH
JUTEPATyPHI IO TEME:
«DIeKTPOHHAS MUKPOCKOTINS
KaK METOJ NCCIICAOBAHMS
BHPYCOB (YCTPOWCTBO,
OCHOBHBIE XapaKTEPUCTHKH,
MIPUTOTOBIICHHE
IIpenapaToB).

Hamnwmcats pedepat mo teme:
«MoJIeKyJISIpHO-TEHETHUECKHE
METOJIbl HCCIIETOBAHUS
BUPYCOBY.

[1K-2
I1K-3

MK pi2s
HHK ITK3.13

Tema 6. Mcnons3oBanue
11a00paTOPHBIX JKUBOTHBIX B
BHPYCOJIOTHH.

IToxaroroBska x
MPAKTUYECKOMY 3aHSTHIO C
HCITOJIB30BaHNEM KOHCIIEKTa
JIEKLIMU ¥ PEKOMEHAYEMOU
nuTepatyphl o teme: «lLlenn
HCITOJIb30BaHUS
71a00paTOPHBIX )KHBOTHBIX B
BUPYCOJIOTHI.

[K-2
[1K-3

MK pis
HIK iz

Tema 7. ITaTorenes
BUPYCHBIX HH(EKITHH.

IloaroroBka k
MPAaKTUYECKOMY 3aHITHIO C
HCTIONB30BaHUEM KOHCIIEKTa
JIEKLIUU U PEKOMEHAYEMOU
JUTEPATypHI IO TEME:
«OCHOBHBIEC KIIMHIYECKHE
MPOSIBJICHUS BUPYCHBIX
Oonesneit». Hammcatp
pedepar o Teme:
«Xapakrepuctuka JHK-
T€HOMHBIX BUPYCOB Y€I0BEKa
U S5KUBOTHBIXY.

[K-2
IK-3

UK pis
MK s

Tema 8. CoBpemMeHHBIE
BaKIIMHBI. XapaKTEPUCTUKA
KIIacCUDUKAITHSL.

IMoxaroroska x
MIPAKTUIECKOMY 3aHITHIO C
WCTIOJIb30BaHNEM KOHCTIEKTA
JIEKLIUU ¥ PEKOMEHAYEMOU
JUTEPATYPHI 110 TEME:
«bHOTEXHOJIOTHS TEHHO-
WH)KEHEPHBIX BaKIIMH,
MOHOKJIOHAJIbHBIX aHTUTEII,
HMMOOWITH30BaHHBIX
(hepMeHTOBY.

Hamnmcats pedepart mo teme:
«PazHoo0Opasue
MIPOTUBOBUPYCHBIX BaKIIMHY.

I1K-2
IK-3

HJK iz
HIK s

4.4. MeToanyeckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITeIbHON PadoThl CTYICHTOB

CamocrosrenbHas paboTa CTYJEHTOB SIBJISETCS COCTaBHOM 4acThl0 ydeOHOro mporecca H
HMCECT IMCJIbIO 3aKPCIUICHUC U erIyGJIeHI/Ie MOJIYYCHHBIX 3HAHUU U HAaBBIKOB, IIOMCK H
NpuoOpeTeHNE HOBBIX 3HAHUM, a TaK)Ke BBINOJHEHHE YYEOHBIX 3aJaHHi, MOATOTOBKY K
MNpCACTOAIIUM 3aHATUAM, 3a4CTaM U SK3aMCHAM.
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Jlis  opraHW3alMu CaMOCTOATEIbHOW paboThl MO JUCHHUIUIUHE «DKCIEPUMEHTaTbHAs
BUPYCOJIOTUS» UCHOIB3YIOTCS ClleAyrolue GOopMbl CaMOCTOSATEIbHON y4eOHON pabOoThI:

- PaboTa Hag KOHCIIEKTOM JIEKITUH.

- [TonOop, n3yuenue, aHaaN3 PeKOMEHJOBAaHHOM JINTEPATYPHI.

- CaMocTosITeTbHOE H3yYeHHE OTACIBHBIX TEM, aparpagos, He U3JI0KEHHBIX B JICKLIUH.

- IloaroroBka K NpPakTHUECKOMY 3aHATHIO COCTOMT B TEOPETHUECKOH IOATOTOBKE U
BBITOJIHEHUH MTPAKTUYECKHX 3a1aHUH (peleHne 3a1a4, OTBETHI Ha BOIIPOCHI U T.1.).

- Hanmucanue pedeparos, moaAroroBka J0KJIaI0B.

- [ToaroroBka K TECTUPOBAHHUIO.

- [loaroTtoBka k 3a4ery.

Iucvmennvie pabomsi. JIns M3ydyeHHs TeM, HE HM3J0KEHHBIX B JIGKIIUH, PEKOMEHIYETCs
HCIIOJIb30BaTh OCHOBHYIO M JIONOJHUTENBHYIO JINTEPATYPY, & TAK)KE UCTOYHUKH, HalIEHHBIE [TPU
OMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX M TOUCKOBBIX CHCTeM. JlJisi 3aKperuieHus: MaTepualia
pPEKOMEHyeTCsl JenaTh KpaTKue KOHCHEKThl Mo Teme. B pamkax nucruruinbbel «YactHas
BUPYCOJIOTHS» TAaK)Ke MPETyCMOTPEHO BBIMOJHEHHE MHChMEHHBIX padoT, B KOTOPBIX CTYIEHTHI
JOJI’KHBI COCTABUTh CXeMY TPO(UYECKUX OTHOILIECHUH B pa3IMYHBIX MUKPOOHBIX COOOIIECTBAX U
CXEMBbI KPYrOBOPOTOB psijla OMOreHHBIX 31eMeHTOB (cM. 1. 4.3.2.). KauecTBO BBINIOJHEHHOU
paboThI OIIECHUBAETCS B X0JI€ OOCYKJICHUS JAHHBIX BOIPOCOB MPHU MPOBEICHUH KOJIJIOKBUYMa I10
COOTBETCTBYMOILEH Teme (cM. 1. 4.3.1).

Pegepam — dopma nuCbMEHHON padOThI, KOTOPYIO PEKOMEHIYeTCS MPUMEHSTh MpU
OCBOCHHMH BAPHATHUBHBIX (TPOPHIBHBIX) JUCIMILIMH MpodeccruoHanbHoro nukia. [peacrasmser
co00i1 KpaTKoe U3JI0KEHHUE COACPKAHUSI HAYUHBIX TPYIIOB, JIUTEPATYPHI MO ONPEACICHHON TeMe.
O0beM pedepara MoxkeT mocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Hexenbs 1o Mecsana. IloaroroBka pedepara moapasyMeBaeT CaMOCTOSITENBHOE HW3YYEHUE
CTYJEHTOM HECKOJBbKUX JHUTEPATYpPHBIX HCTOYHUKOB (y4yeOHMKOB, MOHOTpaduil, HayIHBIX
ctaTeii W T.J.) MO ONpeneinéHHOM Teme, HE paccMaTpUBAeMOW TMOAPOOHO Ha JIEKIIUH,
CHUCTeMAaTH3aINI0 MaTepuaia U KpaTkoe ero u3noxenue. Llenp Hanucanus pedepara — NpuBUTHE
CTYACHTY HaBBIKOB KPAaTKOTO M JIAKOHHYHOTO MIPEJCTAaBICHUsI COOPAaHHBIX MaTepHaoB U (pakToB
B COOTBETCTBUU C TPeOOBAHUSAMU, MPEIBSIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepara BKIIOYACT:

- TuTynbHBIN JIUCT.

- Conepxanue.

- Benenue, rae kpatko hopmynupyercs npobiema, eiab U 3aauu pedepara.

- OcHOBHasi 9acTh pabOTHl COCTOUT M3 HECKOJBKHX Pa3/eNIOB, B KOTOPBIX M3JIaraeTcs CyTh
TeMbl pedepara.

- 3aKJIFOUYEHHE.

- CIMCOK HUCTOJIb30BAHHOM TUTEPATYPHI.

[lpu odopmieHnn pedepara cieayeT NPUIACPKUBATHCS TEXHUYECKUX TpeOOBaHMH,
MpeIbIBISEMBIX K pedepaTam U KypcoBBIM paboTaM, HMEIOIIUXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- OlleHKa «OTJIMYHOY» BBICTABISIETCS B TOM cliydae, eciiu B pedepare MOTHOCTHIO pacKphITa
TeMa, TPOAHATM3MPOBAHO COBPEMEHHOE COCTOSIHHE BOIPOCA, MaTepuail HW3JI0XKEH JIOTUYHO,
MOCJIEI0BATENbHO, TNpHUBeNeHO He MeHee 10 JMTepaTypHBIX MCTOYHHMKOB (Cpeau KOTOPBIX
npeobnagaeT nuTepaTypa 3a mociaeaHue S JeT), pedepar opopMieH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHHSIMH, MIPEABIBISIEMBIMU K TAKOTO pojia paboTam.

- O1eHKa «XOpOIIOo» - TeMa PACKPBITA, MPUBEICHO TOCTATOYHOE KOJIMYECTBO MaTepraa, HO
Ipy 5TOM MaTepual B HEJOCTATOYHOW CTENEHW IMPOAHATU3UPOBAH aBTOPOM, odopmiieHue
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHHSIM.

- OneHKa «yIOBICTBOPUTEILHO» - TEMa PACKPBITA MTOBEPXHOCTHO, MaTepUal TIPUBENICH KaK
npocTas KOHcTaTauusi (akToB, HE NMPOAHAIU3HPOBAH, B OPOPMIICHUM HMEIOTCS TEXHUYECKUE
HEJIOCTATKH, CIIUCOK JIUTEPATYPHI COACPKHUT MEHEE 5 HCTOYHHUKOB.

- O1eHKa «HEYIOBJIETBOPUTEIBHO» - TeMa HE PAcKphITa, CKYAHbII 00BEM MpPUBEIECHHBIX
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MaTepHUaoB.

Yemuoiti 0oknao — 3to coobmenue B TeueHue 10-15 MHMH, B KOTOPOM CTYACHT B
JAaKOHUYHOM (hopMe TOIHKEH M3JI0KUTh MaTepuall 0 COOTBETCTBYIOLIEH TeMe, MPUAEPKUBASCH
CIIEyIOIIEero TIJIaHA: BBEJIEHHE, OCHOBHAs 4YacTh, 3akitoueHue. Jlokiaa compoBOXKIaeTCs
[IpEe3EHTALMEN, OTPAYKAIOLIEN OCHOBHBIE ITOJIOKEHUS TI0 COOTBETCTBYIOLIEH TEME, BKIIIOUYAIOLIEH
HarJsiHble MaTepuanbl (cxembl, Ta0muibl, Goto u T.1.). Ilo okOHUaHUM [OKIana CTYACHTY
3a/1al0T BOIIPOCHI, KaK MPENoJaBaTellb, TaK U CTYAECHTHI, HA KOTOPbIE JOKJIATUMK JOJDKEH J1aTh
MCYEPIBIBAIOIINE OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO JOKJIAA:

- OueHka «OTIMYHOY». B JOKIaze MOJHOCTHIO pACKpbhITa TeMa, MPOAHATUZUPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYACHT CBOOOJHO BJaJIEeT MaTepHalioM, H3JIaraeT ero
JIOTUYHO, TIOCJEI0BATENIbHO, JIAKOHUYHO, COOJIOas OCHOBHBIE MpaBHJIa KYJIbTYPbl pPEuu.
Jlokiian compoBOXKIaeTcsl Mpe3eHTaluel, KOoTopas OTpakaeT OCHOBHbBIE IMOJIOXKEHUS JI0KJIana,
Mpe3eHTAIUsI COCTAaBIIEHA TPAMOTHO C COOJIIO/IEHHEM OOIIMX TpeOOBaHUM, MpaBui MIPU(PTOBOTO
odopmieHns, nogaun rpaduUecKoro marepuaia, UMEIOTCS CChUIKM Ha IMpHBEIEHHBIE (OTO,
PUCYHKH, CXEMBbI U T.J., IPUBOAUTCS CIIMCOK MCIOJB30BaHHOM nuTeparypsl. [lpu obcyxnenun
JIOKJIaJa CTYAEHT JaeT MCUEpNbIBAOIIUE, apryMEHTHPOBAaHHbIE, KOPPEKTHBbIE OTBEThl Ha
BOTIPOCHI.

- Onenka «xopouio». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIUYECTBO MaTepualia, HO
IIpU 3TOM MaTepuaj B HEJOCTATOYHOM CTENEHH MpOoaHaINu3upoBaH aBTopoM. [IpeseHTanus He B
IIOJIHOM CTENEHU COOTBETCTBYET 0O0LIMM TpeOoBaHUAM. OTBETHI CTyJIEHTa HE HAa BCE BOIIPOCHI
SBIISIOTCS UCUYEPIBIBAIOIINME U apTyMEHTUPOBAHHBIMHU.

- OneHka «yJqOBIIETBOPUTENbHO». Tema packpbiTa HE IOJIHO, MaTepuall MPUBEAEH Kak
npocTtas KOHCTaTanusi (akToB, HE MPOAHAIM3UPOBAH, CTYACHT IOKa3bIBAE€T IMOBEPXHOCTHHIE
3HAHUS. [Ipe3eHTanust 4YacTUYHO COOTBETCTBYET YCTaHOBIEHHBIM TpeboBaHusM. [lpu
00CY)XJIEHUU [OKJIaJa CTYJEHT HE BCEerja JaeT IpaBWIbHBIE, HMCUYEPIbIBAIOIINE OTBETHI Ha
3a/1aBa€Mbl€ BOIIPOCHI.

- OleHKa «HEYJOBIETBOPUTEIbHO». Tema JOKIaJa HE pacKpbiTa, CKYAHbIH OO0BEM
MPUBEICHHBIX MaTEpUaJoB; Mpe3eHTalns OTCyTcTBYyeT. [Ipu oOCyKIeHHH NOoKIaaa CTYyICHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5, llpuMepHasi TeMaTHKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEIyCMOTPEHA YUCOHBIM
IIJITAHOM.

V. VYUEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

a) mepevYeHb JUTEPATyPhI
1. Jlypums C., Japuemn Ix., banrrumop M. u ap. OOmas Bupycosorus. - M.: Mup, 1981. —

680 c.

2. MenuuHCKass MUKPOOHOIOTHS, BUpycosorus, nMmyHosorus [Tekcer] : yueonuk / JI. b.
bopucos, A. M. CmupnoBa, 1. C. ®@peiijuun ; pen.: JI. b. bopucos, A. M. CmuphoBa. - M. :
Menunuaa, 1994. - 527 c.
0) 0a3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIC H IIOMCKOBBIEC CHCTEMbI
1. Hayunas Dnextponnas bubnmoreka http://www.e-library.ru
WNudopmannonnas cucrema «EnnHoe OKHO J0oCTyma K 0Opa3oBaTelIbHBIM pecypcam»
(http://window.edu.ru)
OBbC «M3narenbctBo «Jlaub». Anpec gocryma: http://e.lanbook.com
9BC «FOPAUT». Anpec nocryma: https://www.biblio-online.ru/
http://microbiol.ru
Coro3 00pazoBaTenbHBIX CAUTOB - ECTECTBEHHBIE HAYKH

N

ook w


http://microbiol.ru/
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7. http://tusearch.blogspot.com - Tlouck 53JEKTPOHHBIX KHUT, MYOJUKAIMi, 3aKOHOB,
I'OCToB Ha caiiTax HayYHBIX JIEKTPOHHBIX OMOINOTEK.

8. Google Scholar —TTorckoBas crcrema 1Mo Hay4YHOU JIUTEPATYPE.

9. Science Research Portal - Hayunas mouckoBas cHCTeMa, OCYIIECTBIISIOIIASN
MOJHOTEKCTOBBIH MOKMCK B )KYPHAIaX MHOTUX KPYITHBIX HAYUHBIX M3/1aTEIIbCTB, TAKHX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Mmer cratbu U TOKyMEHTHI B
OTKPBITBIX HayuHbIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of
Congress Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000py10BaHHE:

Aynuropus  Juis  TIPOBENEHUS  3aHATHH  JIGKIMOHHOTO  THma:  000pyJoBaHa
CIeIUaIM3UPOBaHHON (y4eOHOU) Mebenpi0o Ha 25 TMOCAJOYHBIX MECT; TEXHUYCCKUMHU
cpenctBamu oOyueHusi: mpoektop Epson EB-X03, mocka mapkepHas; y4eOHO-HATIISTHBIMU
nocoOusIMHU, 00ECIEUNBAIONIMMHA TEMAaTHYECKHE WJUTIOCTPALUMHU 10 AMCUUILUIMHE: TPe3eHTalun
M0 TeMaM IPOrPaMMBL.

Aynuropus A NPOBEAEHUS — 3aHATUM  NPAKTUYECKOro  Tuma:  00opyAoBaHa
crenuanu3upoBaHHon (yueOHOM) MebOenbto Ha 10 mMOCATOYHBIX MECT; JIOCKOH MEJIOBOM;
TEXHUYECKUMHU cpeAcTBaMU o0yuyeHus:: mpoekrop BenQ MSS521P  yuyeOGHO-HarmsgHpIMu
MOCOOUSMU: MPE3EHTAIUH 110 TeMaM [IPOTPAMMBI.

Kommerotepasiii  kmacc (ydeOHas ayauToOpusi) Ui TPYINIOBBIX W WHIAWBHIYATbHBIX
KOHCYJIbTAIlMi, TEKYyIIEro KOHTPOJS M NPOMEKYTOYHOM aTTecTallid, OpraHu3aluu
CaMOCTOSITEJIbHON paboThI: ayAuTOpHs 000pyAOBaHa CreUaTIu3upOBaHHOMN (yueOHOiT) MeOenbio
Ha 20 mOCagOoYHBIX MECT, JOCKOM MeNoBOii; 00OpydoBaHa TEXHUYECKHUMH CpPEACTBAMHU
oOyuenus: cucteMHsblit 6ok PentiumG850, monurop BenQ G252HDA-1 mit.; cucteMHbIi 6510k
Athlon 2 X2 250, mouutop BenQ G252HDA — 8 wir.; cuctemusiii 6ok PentiumD 3.0GHz,
mouutop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mr.; cuctemusiit 6mokx Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusii 610k Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mt.;
cuctemHbIi 0510k Pentium G3250, monutop Samsung T190N — 1 wit.; cuctemuslii 6510k Pentium
G3250, monutop Samsung 740N — 1 mr.; npoekrop BenQ MXS503; skpan ScreenVtdiaEcot.
C HeorpaHM4eHHBIM JOCTYNOM K ceTu MHTepHeT um obecriedeHHeM JOCTYIa B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpelly OpraHU3allnu.

[lomemenue st XpaHeHuss M OPOQUIAKTHYECKOrO  OOCIy)XHBaHMS — y4eOHOIo
o0opy/oBaHus: ayAuTOpUs OO0OpYIOBaHA CIENHUATU3UPOBAHHON Mebenpio Ha 3 MocaJoyHBIX
Mmecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MSS521P.

6.2. [IporpamMHoe obecnievyeHme:
Kaspersky Endpoint Security ans ousneca - Ctannaptaseiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 onHOBpeMeHHBIX noAkIoueHuit) 1 Mactep-komiuiekt (ACT-Maker n
ACT-Converter).

6.3. Texnn4yeckue M 3JIEeKTPOHHbIE CPeACTBA:
[Tpe3eHTanmu 1Mo BceM TeMaM Kypca.

VIl. OBPA3OBATEJ/IBHBIE TEXHOJIOTUA
JInst  OCBOEHMSI JHUCHMIUIMHBI «OJKCHEPUMEHTAIbHAs BHUPYCOJOTHS»  MPUMEHSIOTCS
crenyromue o0pa3oBaTelIbHbIC TEXHOJIOTHH:
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- Ungopmayuonnasn nexyus. Jlekuuss — 3TO C)KaToe HU3JIOKEHHE OCHOBHBIX HAy4YHBIX
(dakToB, UTO sABIAETCS 0a30W A aHAINM3a PACCYKIEHHH, OLEHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJCHTOB IPEOOpPa30OBbIBaTh YCTHYIO M HHCHMEHHYIO
MH(POPMALIKIO B BU3yaJIbHYIO (hopMy, yTO (popMUpYyeT y HUX NPOPECCHOHATIBHOE MBILIICHHE 3a
CUYeT CHCTEMaTH3allMM ¥ BBbIICJICHUS Hauboyee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkaHus oOydeHus. 3ajgaya IpernojaBaTelis MCIOJIb30BaTh Takue (OPMbl HAIJSAHOCTH,
KOTOpPBIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMU SIBJISIFOTCS HOCHTEISIMU
uHpOpMaLUU (CXEeMBbl, PUCYHKHU, CIalbl-TIPE3EHTAlMU, U T.I.). DTOT BMJ JIEKUUH JIydlle
BCET0 HMCIOJb30BAaTh HA 3Talle BBEACHHUS CTYACHTOB B HOBBIA pasell, TEMY IUCIUILTHHBI.

- [Ipobnemnas nekyusa. B ominuue oT coxepkaHus MHPOPMALMOHHOM JEKIMH, KOTOpOe
npejylaraeTcsi TMpernojaBaTreieM B BHJIE H3BECTHOTO, IOAJIECKAIICTO JIHMIIb 3allOMHHAHUIO
Mmarepuaiga, Ha IpoOJEeMHON JIEKUMHM HOBOE 3HAHME BBOJUTCS KaK HEM3BECTHOE  JJId
oOyuaromuxcs. [IpoGnemHast JeKkuus HaYMHAETCSI C BOMPOCOB, C TIOCTAHOBKU IPOOJIEMBI,
KOTOPYI0 B XOJi€ H3JOKEHUs MaTepuajia HEoO0XOAUMO pemunThb. JIeKuus CTpOUTCS TaKuM
00pa3oM, 4TO MO3HAHUS OOYYaAIOMIErocsl MPHUOIIMKAIOTCS K IMOMCKOBOW, HCCIIEI0BATEIbCKOM
NeSITeIbHOCTH. 371€Ch YUaCTBYIOT MBIIIJIEHHE OOYYaroLIerocss U ero JMYHOCTHOE OTHOLIEHHE
K YCBaWBa€MOMY MaTepHaly.

- Jlexyus-6eceoa. Ilpennonaraer HEMOCPEJCTBEHHBIH KOHTAKT MpernojaBareis c
aynutopueit. [IpeumyinecTBo JieKIuu-06eceibl COCTOUT B TOM, YTO OHA IO3BOJISIET IPHUBJICKATH
BHUMaHHE CTY/IEHTOB K HaubOoJiee Ba)KHBIM BOIIPOCAM TEMBI, ONPEIENATh COAEpKAaHHE U TeMIl
U3JI0KEHUsT Y4eOHOTrO MaTrepuasa ¢ y4eToOM OCOOCHHOCTEH CTYIEHTOB.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE I10J] PYKOBOJICTBOM IpernojaBares
B y4eOHOW ayIuTOpHH, HANpaBICHHOE Ha YIIyOJIeHWE HAayYHO-TEOPETHUECKUX 3HAHUH U
OBJIQJICHUE OIPEJCIICHHBIMU METO/aMHU CaMOCTOSITENIbHOW paboThl, KOTOpoe (GopMHUpYyeT
npakTuyeckue ymeHus. OnHoi u3 GopM NpakTHYECKUX 3aHATHI B By3e SIBIISETCS CEMUHAPp.

- Cemunap-uccredosanue. TeXHONOTHS TIPOBEJCHHUS TAaKOTO CEMHHapa MOXET OBITh
pasnYHOM, B 3aBUCHUMOCTH OT TOr0, KakOi METOa 3al0)kKeH B €ro OCHOBY. B pamkax
JTVCIATUTMHBL  «JKOJIOTUST MUKPOOPTAaHW3MOB)» TPOBOAMTCS CEMHUHAp C MOATOTOBKOH U
3aciaylIMBaHuEeM pedeparoB MO akTyalbHbIM NpoOjeMaM TEOpUM M TPAKTUKU U
MOCIEAYIOIUM HUX 00CYKICHUEM.

- Konnoxkeuymul — BUJL y4eOHOTO 3aHATHS, IPOBOJAUMOTO C LEJIbI0 IPOBEPKU M OLIEHUBAHUS
3HaHUH ydammxcs. KOIJIOKBHYM MOXXET TpPOBOIWTHCS B (OpME WHAMBHIYAITBHON Oecesl
IpernojiaBaTessl co CTYAEHTOM MM Kak MacCoBbI ompoc. B Xxozme rpynmoBoro oOCyxaeHUs
CTYACHTBI y4aTcs BBICKAa3bIBaTh CBOIO TOUKY 3PEHHUS 10 ONPEACICHHOMY BOIPOCY, 3aIUIIATh
CBO€ MHEHHeE, IPUMEHSS 3HAHUs, TOJIydeHHbIE Ha 3aHATHUAX 10 IpeaMery. B xoze komnokBuyma
TaKXKe TPOBEpSIOTCS pedeparbl, Apyrue NHCbMEHHBIE pabOThl CTYACHTOB, IPOBOIUTCS
3aCIyIIMBaHUE JTOKJIAT0B.

- CamocmosamenvHnas paboma cmyoenmos (cM. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilon  AUCTAaHIIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJIOTHSIMHA MTOHUMAIOTCSI 00pa30oBaTeIbHbIE TEXHOJIOTHH, PeaTn3yeMble
B OCHOBHOM C IPUMEHEHHEM HH()OPMaIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTell. [Ipu ocBoenun
JTVCIIATUTHHBIL « DKOJIOTUSI MEKPOOPTaHHU3MOBY UCIIOIB3YIOTCS CIICAYIONIHE TEXHOIOTHH:

* KelicoBasg TexHoiorus — ¢opmMa JUCTAHIMOHHOTO OOYYeHHUs, OCHOBaHHAas Ha
NPEOCTABIICHNH O0ydJarommMcs HWH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYpCcOB B BHIE
CHELMATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKHX KOMIUIEKCOB C HCIIOJIb30BaHHEM
pa3IMYHbIX BUJOB HOCUTENEH HHpopMauu (KeicoB);

" WHTEPHET-TEeXHOJOTHs — Coco0 TUCTAHIIMOHHOW INepeaadyd MHPOpPMAaLUU, OCHOBAHHBIN
Ha MCII0JIb30BaHUH INI00AIBHBIX U JOKAIbHBIX KOMIBIOTEPHBIX CETEH JUIsl 0OecneyeHus JoCTyna
oOyyaromuxcst K HWH(POPMALMOHHBIM 00pa3oBaTeIbHBIM pecypcam H s (OPMHPOBAHUS
COBOKYIHOCTH METOJUYECKUX, OPraHU3allMOHHBIX, TEXHUYECKMX U IPOrpaMMHBIX CPEICTB
peanu3ali U YNpaBiICHHUA Yy4eOHBIM MPOIIECCOM HE3aBUCHMMO OT MECTa HaxXOXJIEHHsS €ro
cyobektoB. Mcmons3yercs ObpazoBarenbHbiii mopran UI'Y - educa.isu.ru.
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Vill. OUEHOYHBIE MATEPUAJIbBI VISl TEKYIHEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIIA

B KkauecTBe OICHOYHBIX CPEICTB IS BXOJHOTO KOHTPOJSl OIEHKHM YPOBHS 3HAHUUN
CTYACHTOB HCIIOJIb3yeTcs cobecenoBanue. B mporecce cobecemoBaHmsl OLIEHUBAECTCS YPOBEHb
BJIaJIcHHsI 0A30BBIMU 3HAHHSIMH, YMEHUSMH, HaBbIKAMU, HEOOXOIUMBIMU JIJISl Hadalla O0ydCHHS
10 TUCHUILINHE «YacTHas BUPYCOJIOTHS» OINPENENIeTCs CTETeHb BIaJICHUSI HOBBIM MaTepHaIOM
JI0 HayaJia ero U3y4eHusl.

B pamkax aucuuminHbl «KCIIEpUMEHTAIbHAS BUPYCOJIOTUS» UCTONB3YIOTCS CIEAYIOIINE

(hOPMBI TEKVIIIETO KOHTPOJIS:

- YCTHBI OIIpOC;

- NICbMEHHas pa0oTa;

- KOJJIOKBHYM;

- TECT;

- pedepar;

- KOHTPOJIb CaMOCTOSITEIILHOM PaOOTHI.

DOHI OIICHOYHBIX CPEJICTB BKIIOYALT:

- ()OHJ TECTOBBIX 3a/IaHUH 110 TUCLIUILINHE,

- TEMaTUKa ¥ MaTepUAIIbI 3aIaHHH,

- TEeMaTHKa ¥ BOIPOCHI K KOJUIOKBHYMaM,

- IepeueHb TeM pedepaToB/JOKIAIIOB,

- BOIIPOCHI [yt camocTosaTensHoro u3ydeHus (CPC)
- BOIIPOCHI U OMJIETHI JUIs 3a4€Ta,

- KpUTEPHUH OIICHKH 3HAHWH CTYICHTOB.
Ha3nauenue o1leHOYHBIX CPE/ICTB: BBIIBUTH chopMupoBaHHOCTh komnereHuii I[1K-2 u TIK-

3 (em. . ).

Tembl pedeparTos
. Hayunas nestensHocts [[.M. IBaHOBCKOTO.
. OCOOGEHHOCTH T€HeTHUYECKOT0 afrnapara BUPYCOB.
. CxeMa pernpoyKIIui BUPYCOB IreNaTHTa.
. ITonsiTne 06 nHpekmonHoi enunuie. KommuecTBeHHOE onpeiesieHne BUPYCOB.
. Ceponornueckue MeTObl UCCIIEJOBAHUS BUPYCOB.
. MonekynsapHO-TeHETUYECKHE METO bl HCCIIeI0BaHNs BUPYCOB.
. Henu ncnonb3oBanus 1a00paTOPHBIX KUBOTHBIX B BUPYCOJIOTHH.
. OCHOBHBIE KJIMHUYECKHE MPOSIBICHUS! BUPYCHBIX O0JIe3HEH.
. PazHooOpa3ue npoTUBOBUPYCHBIX BaKI[MH.

O 00 1O DN K~ W —

IIpuMepHBIH CIIUCOK BOIIPOCOB K 3a4eTy
J.N. UBaHOBCKMI KaK OCHOBOIIOJIOXKHUK BUPYCOJIOTHH.
Mopdonorus BupycoB
Oco0eHHOCTH OpraHu3ali FeHOMa BUPYCOB.
Pa3nooOpa3zue BUpYCOB 1 BX poiib B Onocdepe.
[TonsiTue 06 nHpexmonHoi enunuie. KonnuecTBeHHOE onpeieNieHe BUPYCOB.
Ceponorudyeckrne METOAbl UCCIEN0BAHNS BUPYCOB.
MoueKynsipHO-T€HETUUECKHE METO/Ibl UCCIIEI0BAHUS BUPYCOB.
KynbTyphl KIETOK ¥ TKaHEW, UCIIONIb3yEMbI€ JUISl BBISIBJICHUS BUPYCOB.
Bunbt 1abopaTopHbBIX JKUBOTHBIX, UCIIOIB3YEMBIX B BUPYCOJIOTHIECKUX
UCCIIE0BAHUAX.

CoNoaRLNE
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10. ITatorene3 BUpYCHBIX HH(EKIIMI HA KIETOYHOM YpPOBHE.
11. UMMyHUTET NpU BUPYCHBIX HHPEKIIUSIX.
12. IIpoTHBOBUPYCHBIE BaKIIUHBI.

PaspaboTumk:

, ;,4{// =
W noreut P.B. Anenpimnn
(moamuck)

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu @I'OC BO mno HampaieHHto
06.04.01 «buonorus» npouiIro MOArOTOBKH «MHUKPOOUOIOTHS U BUPYCOIOTHUS».

[TporpamMma paccMoTpeHa Ha 3acefaHuu Kadeapsl MUKPOOHOIOTHH

« 10 » dpespans 2023 1.
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[Tporokon Ne 5 3aB. kadeapoii Gz b. H. Orapkos

Hacmosuwas npoecpamma, ne modxcem Ovimb 60cnpouzgedeHa Hu 8 Kaxou gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadbomyuxa npocpammol.



