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1.OBBEM JUCIMIIJIMHBI

Bcero: 33aueTHBIX eTMHHULEI TPyAoeMKocTH (108 akaneMHuyeckux yaca)

Ounas ¢opma

. Ha Bcro Cemectp
Buz yuaeOHo# paboTh

: JUCLIUIUIHHY 7
AyaHMTOpHBIE 3aHATHS (KOHTAKTHas padora ¢
npenojaBaTeieM), BCero 4acon 32 32
B TOM 4HcJie:
Jlexun 16 16
Jlaboparopubie paboThl
ITpakTHYecKHe 3aHATUS 16 16
CamocronTeabHas pabora, Bcero 4acos 76 76
B TOM 4YHcJIe:
[ToaroToBka K 3a4ery 18 18
Jlpyrue BH/IbI CAMOCTOSATENIEHOM PaboTHI 58 58
(camocTOsiTe/IbHOE H3YUSHHE TeM (pa3zienoB) THCIUIIIMHEL)
Bua npoMekyToUHOMH aTTeCTAIHH 3auyer
O0mas TPy/10eMKOCTh JHCHHMIIIHHBLI H TPYAOEMKOCTH 110 108 108
ceMecTpam, 4acoB

3aounas popma
Bun yueGHoit paboThl a0 Coansep
JHUCLUIUIAHY 5

AyaHTOpHBIE 3aHATHS (KOHTAKTHas paboTa ¢ ‘
MpenoaBaTeieM), BCero 4acon 10 10
B TOM 4Hc/Ie:
Jlexiuum 4 4
JlaboparopHblie paboTEI
IIpakTHyecKkne 3aHsTH 6 6
CamocrositesibHas paboTa, BCero 4acos 98 08
B TOM 4HcJIe:
[Toaroroska K 3adety 18 18
Pedepar 18 18
Jlpyrue Buibl CaMOCTOATENBLHON paboThI 62 62
(caMoCcTOATEIRHOE H3YyUeHHE TeM (pa3/iesioB) TUCIHILIMHBI) !
Buja npome:kyTo4HOH aTTeCTALIHH 3auer
O6mas Tpy10eMKOCTh JHCHUILIMHBI H TPYA0€MKOCTh 110 108 108
cemMecTpam, 4acoB




2. MECTO JUCHUIIJIMHBI
B CTPYKTYPE OBPA30BATEJLHOM ITPOI'PAMMBI
Jucuunmmnaa «Crenriassl BHPYCOJIOTHA» OTHOCHTCA K BapHaTuBHOM yactu bioka 1 yue6Horo

IIUKJIA, SBISETCS JUCLMIUIMHOM 1Mo BEIOOpY.

W3yuenune aumcumniunel Gasupyercs Ha pesyiabTatax oOydeHHs, c(OPMHPOBAHHBIX TIPH
M3YUYEHHUH CIEAYIOIMUX AUCITUILINH:

- MUKPOOMOJIOrUSl X BUPYCOJIOTHS;

- TEHETHKa C OCHOBAMH CEJIEKIUH;

- Ononoruyeckas XUMUS U MOJIEKYJIsipHas OHONOTHS.
. 3HaHH, NOJyYEHHbIE IPU MPOXOXKAECHHH THUCIHHILTHHEL «O0Imas BUPYCOIOr s, HEOOXOIUMBI JIs
OCBOEHHS JIMCUMIUIMHBL  "bosbmiod mnpakTHKymM" W BBINOJIHEHHS PAa3JeloB  BBILYCKHOI
KBaTU(UKAHOHHON paboTHI.

3. INTAHUPYEMBIE PE3YJIbTATHI OBYUYEHHUSA

[Iporpamma aucuumiMael «O01as BUPYCOIOTH» pacCUMTaHa Ha CTY/ICHTOB YHHBEPCHTETOB,
CTICIHATM3UPYIONHXCS B pa3HbIX 061acTax GMOIOTHH.

Ilean ocBoenus TUCHMILTHHEE «O0man BHPYCOJOTHA» - MPHOOPECTH OCHOBY COBPEMEHHBIX
3HAHUH 0 BUPYcaX, KX MHOrooOpasuH, poJid B IPUPOJIE ¥ B XKU3HHU YEIIOBEKA.

K 3amayam JUCHUIIIMHBI OTHOCSTCS: (bopMHpOBaHIer Npe/CTaBJICHHH O MecTe U 3HAYCHHU
BUPYCOJIOTMH B cHCTeME OMONOrMYECKHX ITUCHIMIUIMH, TPHHIANAX KIACCH(QHKAIHH BHPYCOB,
03HAKOMJICHHE C BaXHEHINMMM CBOMCTBAMH BHPYCOB, OCOOEHHOCTSMH PpEIUIMKAIMH BHPYCHOTO
IreHOMa M BOCIIPOHM3BOIACTBA BHPYCOB, HMX 3HAYEHHEM B TMPUPOJAHBIX TMpoleccax W B
3JIpaBOOXPAHEHHH.

I'napnas 3amaya Kypca «OOmas BHpYCONOTHS» - HAYYHTh CTYACHTOB-OHOJIOrOB
OpPHEHTHPOBATBLCS B COBPEMEHHOH HayKe O BHpycax. 3JHAHUS, MOJIyYEHHBIE [PH H3YYEHHH Kypca,
HeoOX0JMMbl B IIPENOJABATENILCKOH, HAyYHO-MCCIEN0BATEILCKOM H  HAyYHO-IPAKTHYeCKOi
IedaTeapHoCTH OHoIora.

Pasnenst pucuunuuasl «OO0mas BUPYCOJIOrHs» BKIIOYAIOT KpaTKoe BBEJICHHE B HCTOPHIO
BUPYCOJIOTHH, MECTO BHPYCOB B OHoc(depe, CTpyKTypHBIE 0COOCHHOCTH, OHOXHMHIO, TEHETHKY H
OCHOBBI ~ PENpPOAYKUMH BHPYCOB, OCOOEHHOCTH BHpPYCHOH HMH(MEKIHH Ha KIETOYHOM,
OpPraHM3MEHHOM M IIONYJISLMOHHOM YpOBHAX. PaccmarpuBaioTcs BoOmpochkl KiaccH(UKaruu
BHPYCOB M MEJMLIMHCKON BHPYCOJIOrMH. M3yuyaloresi OTAesbHbIE IVIaBbl YaCTHOM BHPYCOJIOTHH, a
TAK)KE€ CMEKHBIX C BHPYCOJIOTHEH JMCUMIUIMH: HMMMYHOJIOTHH, ODIHIEMHOJOIHH, TE€HETHKH,
MOJIEKYJISIPHOH OHOJIOTHH.

B paMKax OCBOCHHSA JUCIHIIJIMHBI «06111311 BHpYcCOJIOrusi» o6yt1a10umeca TOTOBATCA K PEIICHHIO
CIEOYIOUHNX HpO(I)BCCHOHEU’IBHBIX 3aJa4 B COOTBETCTBHH C BHIAMH npo@eccnonaﬂbnoﬁ
JeATeNbHOCTH W PO(HIIEM NOATOTOBKH:

- HaAY4YHO-HCCJIEA0BATENbCKANA NEATECIbHOCTD:

@ HAay4YHO-MCCIIeJ0BaTeNbCKas AesITeIbHOCTh B COCTaBEe MPYIIIbL;

° [OJITOTOBKA 00OBEKTOB H OCBOEHHE METOJI0B UCCIIEIOBAHMS;

° yuacTHe B POBEJCHUH JTaO0PATOPHBIX U TOJIEBBIX OHOJOrMYECKHX MCCIe0BaHU 110
3a/IJaHHOH METOJ/IUKE;

° BBIOOP TEXHUYECKHX CPEJICTB U METOJOB paboThl, pad0oTa Ha 3KCIIEPHMEHTAIBHBIX
yCTaHOBKax, MOJAroToBKa 000pyI0BaHHUS;

® aHaJIn3 NoJydyaeMoi 1moneBoii u nabopaTopHoit OHoMOorHYeckoi HHPOPMALIHH C
HCIOJIB30BAHUEM COBPEMEHHOM BHIYHCIUTENbHOM TEXHUKH;

. COCTaBJIEHHE HAYYHBIX HOKJIAN0B H 6HOnuorpadMuecKux CIUCKOB 10 3a/JaHHOMH TeME;
@ ydacTHe B pazpabOTKe HOBBIX METOAHYECKHX ITOAX0/0B;

. Yy4acTHE B NMOJrOTOBKE HAYUYHBIX OTYETOB, 0030pOB, MyOJIHKAUKN, IATEHTOB, OpraHU3aliH

KoH(pepeHLuii;
- HAYYHO-TIPOM3BOACTBEHHAS H MPOEKTHAS 1eSITeJIbHOCTD:
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L] y4dacTHE B KOHTPOJIC IIpoLECCOB OHOJIOTHYECKOT0 MPOHU3BOACTBA,

. nonyyeHne OMONIOrHYeCKOro MaTepuania il 1abOpaTOPHBIX HCCIEI0BAHHH;
. yuacTHe B IPOBE/ICHHH OHOMOHHTOPHHIA M OLEHKE COCTOAHHA NPUPOJHON Cpe/bl,
[UIAHHPOBAHUH H IPOBEJICHUU MEPOIPHATHH 10 OXPAHE MPHPOJIET;
. yuacTHE B POBEICHHH MOJNEBBIX GHONOrHYECKIX UCCIIEIOBAHUHA;
. 0Gpa6oTKa 1 aHAJIM3 MOTY4EHHBIX JIAHHBIX C TIOMOIIBIO COBPEMEHHBIX nH(OPMALHOHHBIX
TEXHOJIOTHH;
. yuacTHe B MOArOTOBKE H 0GOPMIICHHN HAyYHO-TEXHH. IPOCKTOB, OTYETOB M NMATEHTOB;
- OpPraHH3aLMOHHAS H YIPABICHIECKAs JeATeIbHOCTD:
. yyacTHe B IUIAHHPOBAHUH H [IPOBEICHUH MEPOIPHATHIL 110 OXpaHe IPHPOIBI, OLECHKE H
BOCCTAHOBJICHHH OHOPECYPCOB, YIIPABICHHH NPHPOONOIE30BAHAEM H €T0 ONTHMH3AIHH,
B yyacTHe B OPraHHU3allHH MOJIEBBIX H 1aGopaToOpHBIX paboT, CEMHHAPOB, KOH(pEPEHUU;
. y4yacTHe B COCTABICHUH CMETHOH H OTYETHOH JTIOKYMEHTAIHH;
° obecrieueHue TEXHHKHA 0€3011aCHOCTH;
uH(OPMALHOHHO-0HOIOrHYECKAs IeATEILHOCTD:
= paboTa €O CIPaBOYHBIMH CHCTEMaMH, IIOHCK H o6paboTka Hay4HO-OHOIOTHYECKOH

uHOPMATIMH, YIACTHE B IIOTOTOBKE H OQOPMICHHH OTHETOB H IATCHTOB.
Komnemenyuu, GopMApyeMBIe B Pe3yJIbTaTe OCBOCHUS AHCIHILTHHEL

[1K-3TOTOBHOCTHIO MPHMEHATH Ha MPOM3BOACTBE 0A30BHIE obmenpodeccHOHAIbHBIC 3HAHAA
TEOPHH U METOJIOB COBPEMEHHO# 01ONIOTHH

[TK-4¢ocoOHOCTBI0 TPUMEHATH COBPEMEHHBIC METOMBI 00paboTKH, aHajiu3a H CHHTE3a
T10JI€BOI, IPOM3BOICTBEHHOM H naGopaTopHO# GHONIOrHYECKOH uH(popMaIKu, IpaBuila COCTaBICHHS
HAYYHO-TEXHUYECKHX [IPOCKTOB M OTUCTOB

TTK-5roTOBHOCTBIO HCHONB30BAaTh HOPMATHBHBIE JTOKYMEHTBI, ONPEIE/ISIONUC OpraHi3aiHio
M TeXHHKY 0€30TmacHoCTH paboT, CIOCOOHOCTBIO —OLEHMBATH 6100e30MacHOCTh  IIPOYKTOB
GHOTEXHOIOMHYECKUX W OMOMETUIIMHCKUX IIPOU3BOJICTB

[TK-6cmoco6HOCTBIO IPUMEHATE Ha IPAKTHKE METO/IBI yIPaBJICHHA B cepe OHONOTHYECKHX H
6HOMe IMIMHCKIX [POH3BO/ICTB, MOHHTOPHHTA H OXPaHbl IPHPOHON CPE/EL, IIPHPOJIONIONB30BAHHS,
BOCCTAHOBJICHHMS M OXPaHbl OHOpeCcypcoB

[TK-8cnocoGHOCTRIO * HCIONB30BaTh OCHOBHBIE TEXHHYCCKHE CPEACTBA IOHCKA Hay4HO-
GHOIOrHUecKoi MHpOpMALMY, YHUBEPCATbHBIC MAKSTBl NMPHKIIAIHbIX KOMIIBIOTEPHBIX TIPOTrpaMM,
co3zaBaTh 0a3bl SKCHEPUMEHTAILHBIX OHONOTHYECKUX NaHHBIX, paGorars ¢ OHOJIOrAYECKOI
undopmarnneil B rnodaibHbIX KOMIBIOTEPHBIX CETAX

B pesyjabTaTe H3y4YeHHs! JUCHHIIHHbI o0yuamuics K0JKeH:

3HaTn:

- NPUHLMIBL  KJIETOYHOH  OpraHH3alHu GUOJIOTHYECKHX O00BEKTOB, OHOQH3MYECKHX H
GHOXMMUUECKHX  OCHOB, MEMOpDaHHBIX  MpOLECCOB M MOJEKYIADHBIX — MEXaHH3MOB
xmsnenestensuoctu (s I1K-5)

- MeTojibl paboThl € 6HOJIOrHYECKMME 0OBEKTaMH B NOJIEBBIX U JJaGOPaTOPHBIX YCTOBHAX, HABBIKK
paboTBI ¢ COBPEMEHHOM annapatypoii (s [1K-3); ;

- COBpEMEHHBIE JIOCTHKEHUs TEHETHKH U CEJICKIMH, FCHOMHIKH, IPOTEOMHKH, TeHHOH HHXECHEPHH,
HAHOGMOTEXHOIOTHH, MOJIEKYIAPHOTO MOZEIHPOBAHHS (11 IK-3, [1IK-5);

- mpaswia 00pa0OTKH, aHaqM3a W CHHTE3A [10JIEBOH, MPOM3BOJCTBEHHOH H nabopaTopHOM
Guonoruueckoit uudopmanmu (s [K-4)

Ymers:



- NpUMEHATh 3HAHME MPUHIMIOB KJIETOYHOH OpraHu3aiuu OHOJNIOTHYECKHX OOBEKTOB,
OouoduzMyeckux W OHOXMMHYECKMX OCHOB, MEMOpaHHBIX TMpOLECCOB W  MOJEKYJISPHBIX
MeXanu3MoB kusHeaestenpHocTH (s [TK-5)

- IPHMECHATH COBPEMEHHBIE KCTIEPHMEHTATBHEIC METO/Ibl PAGOTHI ¢ GHONOTHYeCKHMH 00HEKTaMH
B IIOJIEBBIX M JIA0OPATOPHBIX YCIIOBHAX, HABBIKK PabOTHI ¢ coBpeMeHHOH annapatypoi (s [1K-3);
npuMeHaTh  Oa3oBble TpencTaBleHHss 00 OCHOBHBIX 3aKOHOMEPHOCTAX M COBPEMEHHBIX
JOCTHIKEHMSIX N'EHETHKH M CENIEKIMH, O TeHOMHKE, IPOTEOMHKE, 00 OCHOBAX OHOTEXHOJIOTHYECKHX
U OHOMEJMIIMHCKUX TPOM3BOJCTB, I'CHHOW WHXKEHEPHH, HAHOOMOTEXHOJIOTHH, MOJIEKYJSPHOTO
mogenuposanus (s [TK-4, [TK-6)

- DKCIUIyaTHpOBaTh COBPEMEHHYIO ammapatypy M o0OopyJoBaHHE Ul BBINOJHEHHS Hay9IHO-
HCClIe10BaTeIbCKHX M0JIEBBIX U 1aboparopHbix Ouonornyeckux pabor (ITK-8)

- IPUMEHSATH COBPEMEHHBIE MeTOAbl 06pab0oTKH, aHANIM3a U CHHTE3a TOJIEBOH, IPOM3BOACTBCHHON
u nabopatopHoil OGwonmorndeckod HHGOPMAIMH, NpPaBHIA COCTABJICHHS HAYYHO-TEXHHYECKHUX
npoekToB H oTueToB (aus [1K-8);.

Baaners:

- KOMILIEKCOM J1ab0paTOPHBIX METOJIOB HCCIIECA0BaHUH BUpYcoB U Oakrepuii (s [1K-5);

- NIpeCTaBICHUAMH 00 OCHOBaX OHOTEXHOJIOTHYECKHX H OMOMEIMIIMHCKHX MMPOM3BOJCTB, FeHHON
MHKCHEPHH, HAHOOMOTEXHOJIOTHH, MOJIEKYIsIpHOro Moaenuposanus (s ITK-3)

METOJaMH BBIIOJHEHHsS HAayYHO-HCCIIE0BATebCKHX TabopaTOPHBIX OHMOJOrHYECKHX padoT |
NpHMEHEHHs COBPEMEHHBIX METOZOB 00paboTKH, aHanmM3a M CHHTE3a 1abopaTopHOM

ouonornyecko MHMOPMALMH, TNPABHIAMH COCTABJIICHHSA HAyYHO-TEXHHYECKHX IIPOEKTOB H
orueros (mms [1K-3, ITK-4)

4. COIEP)KAHUE JUCIUITJIMHBI
4.1. YuyeOHO-TeMaTHYECKHH NJIaH

HIndp KoJinyecTBO 4acoB 1Mo BHAAM Y4eOHBIX
PyGex paszeina, 3aHATHIH ,
HaumenoBanue pasjena, :
JUACIIMILIHH TEMBbI Jlexmu | ITpaktudeckue | Jlaboparop
TeMBbI JTUCIUIUINHBI
bl JICITHITITHH ovHas1/3a paboTsl HEIE
Bl OYHas OYHAas/3a04Has paboTh
1 % 3 4 5 6
| BBEAEHHE. OB30P UCTOPHUHN 1. 5
BUPYCOJIOT'MH.
®OPMBI CYILIECTBOBAHHWA
2 BHUPYCOB. HOMEHKJIATYPA U 1/- 1/-
KIIACCUOUKAIIMA BUPYCOB.
! MECTO BUPYCOB B
° | BUOC®EPE. ol i
PyGer XUMMWYECKHUI COCTAB U
| 4 OU3MYECKHE CBOUCTBA 1/- /1
’ BUPYCOB.
BHPYCHBIE HYKJIEMHOBBIE
5 KHCJIOTBI. PHK MJIK THK KAK 1 21
'EHETUYECKHWHM MATEPHAIJI
BUPYCA
CTPYKTYPA BUPYCHBIX
6 YACTHIL 2/1 /1
PyGexHeIit KOHTpOb 1 1/-
Pybex 7 BBIPAXXEHUE TEHETUUECKOU 21 ok
¥4 UHOOPMAIIUU BUPYCA.




1 2 3 4 5 6
8 KITACCU®UKALIUA U 21 1/
HOMEHKIJIATYPA BUPYCOB.
9 | PHK-COAEPXXAIIWE BUPYCbI 2/1 /1
10 | JHK-COOEPXALIME BUPYCBI 1/- /1
1 BUPOI'EHUS WU VYMEPEHHBIE 1 1
BHUPYChbI
BUPOUJIbl. BUPYC TI'EIIATHTA
12 JEJIBTA. [TPUOHBI. 1 1
WUHTEP®EPOH U MEXAHHW3MBI
Er'O IEMCTBMUSI.
Py0ekHBIi KOHTPOJIb 2 1/~
Hmozo 16/4 16/6
4.2. Copepxanue JEKIHOHHBIX 3aHATHII
IL)[J " Tpyn
0eMK
ﬁ:‘me HaumeHnoBaHnue OCTB,
Te;\m paszena, TeMbl HaumeHoBaHKe U CofiepyKaHUe JTEKIHH 4achl
JIMCIMIUTHHEL OuHa
AUCI
& /330
e YHas
1 2 3 4
Beenenue. O630p Kparkue cBeieHus 06 OTKPBITHH BUPYCcOB. PaboThl
HCTOPHH JI.1.MBanosckoro, M.beitepunka, JI.Kappona.
BHPYCOJIOTHH. CraHOBIIEHHE TIPEACTAaBIICHHs O BUPYCaX Kak O
BHYTPUKJIETOYHBIX Mapazutax (1930-e rr.) Beenenue B
[PAKTHKY BUPYCOJOTHYECKHX HCCIIEN0BAHMH JJIEKTPOHHOTO
| Mmukpockona (paboret M.Apnena u I'.Pycka, C.bpennepa u 1-
J.Xopua). Texunka KyneTypsl Tkanei (1950-e rr.) u
MOJIEKYJIAPHO-OMOIOTHYECKHE METOIbI HCCIIEIOBAHUS
(1960-¢ rr.) B Bupyconoruu. ITosenenue u passutue
MeUIMHCKOM BHpyconoruu. MccnenoBanus
ApXUTEKTOHHKH BUPYCHBIX YacTHLl. COBpeMeHHEIE HayIHbIE
HAIpaBJIeHHsl B BHPYCOJIOTHH.
DopMBel ITonsiTHe 0 ABYX (opMax CYIIECTBOBAHHS BHPYCOB:
CYLIECTBOBAHHS BHpyCE  TOKOSIIEMCH (BHpycHOM  yacTHIE) H
| Bupycos. BHYTPHKJICTOYHOM KOMIUIEKce "BHpyc-KieTka". Bupychl
2 | HomeHknaTypa u Kak OOJIe3HETBOpHbIE areHTHl H Kak Mozenn B | 1/-
KJIacCH(pUKALIUS MOJIEKYJIIpHO-OHONIOTHYECKHX ~ MccieioBaHusX. Cpa3sb
BHPYCOB. BUPYCOJIOTHH C IPYTUMH OHOJIOTMYECKHMH HAayKaMH.
OcoOeHHOCTH HOMEHKJIATYPBI B KJIaCCH(PHKALHH BHPYCOB.
MecTo BUPYCOB B Bupychl pacTenuii, BUpycsl — Bo30yautenn 6osnesnei
ouocdepe. 4eJIoBEKa U XUBOTHBIX, H OakTepHodara Kak oOuraTHbie
BHYTPHKJIETOYHBIE TeHOMHBIE IIAPA3UTEL. Y HUKAIBHOCTh
3 npupo/bl BUpycoB. [TposBienus o0mebnonornyeckux 1/-
3aKOHOMEPHOCTE# B MEpe BUPYCOB: PEIPOIYKIIHS,
HACJIeICTREHHOCTh X M3MEHYHUBOCTD, IPUCIOCODIAEMOCTS K
yCIIOBUSM cpefbl 0OuTaHus. LIMpKyJIsus BHPYCOB B
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npupoze. KapunajipHple 4epThl OTIIMYMSA BUPYCOB OT
OpraHHM3MEHHBIX (KJIETOYHBIX) (hopM xHuBOro. OcoOeHHOCTH
BHPYCHBIX nonmynsanuii. [Tonsarue o nedexkTHuIX BUpycax H
cyOBHpYCHBIX cTpyKTypaxX. [TnasmMuzpsl, BHpOHIB! B
caTe/UIMTHBIE HyKJIEHHOBbIE KHCIIOTEL. Bupycsl u
SBOJTIOLTHSI. )

XHMHUYECKHH COCTaB
1 (pU3nuecKue
CBOMCTBA BUPYCOB.

Yuctele BupycHele npenaparbl.  OcoOeHHOCTH
XMMHYECKOro cocraBa BHpPYcOB (OelkH, HYKJICHHOBEIE
KHCJIOTBI, JIMIIUABI M YIJIEBOABI B COCTaBe BHPHOHOB).
Bupycsl npocThie U CIIOXKHBIE.

benkoBelif KOMIOHEHT. BHpPHOH Kak KOMIUIEKC
HYKJIEHHOBOH KHCIOTBI ¢ Oenkom. CyOBeIHMHHYHOCTh H
camocOopka Oenka. Y cToiunBOCTE K mpoTea3aM. OyHKIHH
BHPHOHHBIX OCJIKOB.

JIMnuae! ¥ IPOAYKTH Moau(UKaIuu (yriIeBOIbl,
[IOJIHAMHUHBI) B KallCHJaX BUPYCHBIX YacTHIL.

1/-

BupycHeie
HYKJICHHOBBIE
xuciotel. PHK win
JIHK kax
reHeTHYEeCKHU I
Marepual Bupyca

Ocobennoctu crpykrypel PHK u JIHK Bupycnoro
npoucxoxaeHus. OOmas KiracCH(HKAIUA: ABYHHTYATHIE
JJHK u PHK, omnonmtuateie JIHK m PHK, xonbnesrie
(opMBI, CBEpXCITHPATH3ALHSL.

Oco0eHHOCTH TEpBHYHOM CTPYKTYpBl BHPYCHBIX
HYKJICHHOBBIX KHCJIOT. MHHOpPHBIE OCHOBaHHs. PepMeHTHI
IOpH CHHTE3e OSTHX KOMIIOHEHTOB. OKCTpacaxapHBIi
KOMITOHEHT; TTIOKO3WIHPOBAHHE, METHIIHPOBaHHE.
Ocobennoctu crpykrypsl BupycHbix JIHK. Konsuessie
NEePEeCTAHOBKH M KOHIEBAs H30BITOYHOCTD B
Jasycrnmpanbsbix JJHK.

1/-

Crpyxkrypa
BHPYCHBIX YaCTHII.

Ob61mue TPUHLIHIIBI CTPYKTYpBbI BHPYCOB.
MonekynisipHas OpraHu3anus BAPUOHOB MPOCTHIX BUPYCOB.
CrnupanbHele BHPYCEI (MpHHLMIIBL CIUPATBHOH
CUMMeTpuH, BHpyc TabauHoit wmozamku). Coepuueckue
BHPYCBI, [PUHLHUIBI HKOCA’IPUUECKOH  CHMMETPHUH.
CtpoeHHe HEKOTOPBIX CIIOKHBIX BHPYCOB (OpTO- H
apaMHKCOBHPYCBI, pabJOBHpPYCHI, PETPOBHPYCHI, BHPYC
BaKIMHBI, TOTAaBHPYCHI, OakTeprodaru).

2/1

Bripaxenue
reHeTHYeCKO
HH(OpPMAITHH BHpYyca.

Cucrema "BHpyC-KeTKa". JlBe (opMsI
B3aUMOJICHCTBUS BHpyCa € KJIETKOH: NpOJAYKTHBHAA M
uHTerpaTHBHas. OOmue IpeacTaBleHHA O Ipoleccax
tpancasaipu undopmarmonnsx PHK, tpanckpuniuu JTHK
U 1po0ieMe peryisiiHd BBIPAKCHHS TI'eHETHYECKOM
uHpopMaIuu BUpycoB. Pois reHOMa KIEeTKH.

OOmiass  xXapakTepHUCTHKAa IPOAYKTHBHOTO
HHQEKIHH.

BrisBnenue " UACHTHHKAIHS BUPYCOB.
OcoOeHHOCTH ~ TECTHPOBAaHHS M KOJMYECTBEHHOI'O
ompezieNieHUss BUPYCOB OakTepui, pacTeHUH M KHBOTHBIX.
Wudexiponnas exuauia. Gu3ngeckne YacTHIBL.

[ukn penpoaykuuu Bupyca. OmbIT ¢ OJMHOYHBIM
mukiioMm  pasmaoxenuss (OLIP). Awnamu3 penpomykuuu
BUpyca MeToJoM  "eIMHHYHOro  B3phiBa".  DTaImbl
HH(EKIHOHHOr0 Ipolecca.

THIIA

2/1

8
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Tlepebie (aspl (HHAMHAINS) BHPYCHON HH(EKIHH.

[lyTe  NPOHHKHOBEHHS  BHPYCOB B KIETKY.
Ancopbuus Bupyca kinertkoif. IloHsTHE O BHpYCHBIX H
KJIETOYHBIX pelenTopax; IPOHMKHOBEHHE BUpyca B
KJIETKY, MAenpoTeHHu3anus (Moaudukamus) BHUPYCHOrO
reHoma.

Pa3Hoo6pa3ue crocoboB NPOHUKHOBEHHs BUPYCHOTO
reHoMa B KIETKY XO3SHHA B Pa3M4HBIX KOMOHHALMAX
"BHpYC-KJIeTKa": TepBbie (pa3bl MHPEKIHH IPH 3apaXKEHHH
bakTepuodaraMmu, BUPycaMH »KHUBOTHBIX (TMKOPHABHPYCHI,
NIapaMHKCOBHPYCHI, BHPYCHI TPYIIIIBI OCIBI OCIIOBAKIMHEI),
BHpycaMH pacTeHHH.

Buonornueckas cnenu(pUYHOCTL BHUPYCOB; pPOJIb
nepBbIX (a3 WHOEKIHH B ONpENEICHHH CIEKTPa XO3s€B
BHpYCa.

CunTtes BUpYyc-cnienHpuyeckux 6eNKoB.

Bupyc-cnienndpuueckne ¥ BUPYC-UHAYLHPOBAHHBIE
Oenku. OYHKIHUH HEKOTOPBIX HECTPYKTYPHBIX BHpYC-
cnenupuyeckux  OenkoB: PHK-mommmepasza, JIHK-
nonmamepaza, PHK-pemmkasza,  PHK-tpanckpunrasa,
oOpaTHas TPaHCKPHIITa3a; CTPYKTypHEIe Oenku. OCHOBHBIE
CXeMbl  peIUIMKAllMH BHPYCOB TpPH  IPOJYKTHBHON
undexipu. OOmas cxemMa perulHKanuu: 1. BHPYCOB C
no3uTuBHEIM PHK-renomom; 2. BUpYCOB ¢ HEraTHBHBIM
PHK-renomom; 3. BHpycoB ¢ aBynenodeunsiMd PHK-
redoMaMu; 4. BHPYCOB C JBYCMBICIIEHHOH (ambisense)
PHK; 5. perpoBupycoB; 6. pPETpPOMIHBIX BHPYCOB; 7.
BupycpB ¢ omuouenodeunoit JIHK; 8. BupycoB ¢
nsynenoueqnoi JJTHK.

Knaccudukanus u
HOMEHKJIaTypa
BUPYCOB.

Pannue knaccupukannu Bupyco. Kpurepuu
knaccuukanuu. OUIoreHeTHIECKas KaccHuKarus.
HomeHkiaTypa BUPycOB. XapaKTepUCTHKa OCHOBHBIX
CEeMEHCTB ¥ POJOB BUPYCOB.

2/1

PHK-coaep:xamue
BUPYCHI

PHK-conepxamue bakrepuodaru. O6mas
XapaKTepUCTHKA (6uomoruyeckue 0cOOEHHOCTH,
knaccuukanus). CrpykTypa reHoma OakTeprodaros
pasupix rpynmn. Tpaxcnsauus noauuucTporseix  PHK
IPOKApHOT. YCIOBHO-JeTalbHble MyTaHThl [lonstue 00
HH(pOPMAITHOHHONCYTIPECCHH. KommieMeHTallMOHHEBIH
aHanu3  MyTaHToB.  (DEHOTHNHYECKOE  IPOSBIICHHE
MyTanuii, QyHKIHOHATBHAS POJIb BHPYC-CHEMH(PHIECKHX
OGenkoB. CuHTE3 W  peryjalHs CHHTE3d  BHpYC-
cnenmduyeckux OenkoB invitro H invivo. CTpyKTypHBIA
Oenok  Kak  penpeccop — TpaHcusuuMd.  DaxTopel
OTBETCTBEHHBIE 3a PEryJIAINIO CHHTE3a BUPYCHBIX OEJIKOB.
Cnenudpuunocts PHK-permkasHod peakuuH, CTpOSHHE
PHK-pennukasbl Oakrepuodara Q?. CuHTE3 BHPYCHBIX
PHK invitro. Perynsuust cunre3a BupycHeix PHK. Casisp
MPOLIECCOB TPAHCIIALMH H TPAHCKpHIIMK BupycHoi PHK.

ITuxopHaBUpYChI. Ob6mas XapaKTepHCTHKa
(6bnonoruueckue 0COOEHHOCTH, KJIACCH(UKALMSA).

2/1
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Jloxanusaiusi B IMTOILIa3Me KICTKH, HMHIHOHpOBaHHE
KIeTouHbX CcHHTe30B. (OCOOeHHOCTH  CTPYKTYpHl H
tpancnanuu MPHK sykapuot. OcoGeHHOCTH TPaHCIAUMH
PHK nMKOpHAaBHPYCOB: HEMNpepbIBHAS TPaHCHAUMS C
obpazoBanuem Genka IMPeIIIECTBCHHHKA, PA3Pe3aeMoro Ha
akTHBHble BHpyc-cnermduueckne Oemxu.  CTpykKTypa
reHoMa MHUKOPHABHpYcAa ¥ (YHKIMH BUPYCHBIX OEIIKOB.
JedextHble HHTEPQEPUPYIOIIHE JACTHIIBL.

DJ1aBHBUPYCHL.

Torasupycel. OOmas XapakTepHCTHKA CTPYKTYPBI H
BBIpAXEHHs reHoMa. Bupyc-crienupuueckuecyOreHoMHEe
undopmanuornsie PHK.

Bupycsl  pacreHmit,  OOuias  XapaKTepHCTHKa,
YCJIOBHOCTh BBIJIEJICHHS BHPYCOB PAacTeHHi B OT/EIBHYIO
rpymny. Wndopmauwonnstie PHK BupycoB pacTeHH.
Bupycel comepxamme PHK B Buze HEIpepbIBHOI
nonuuykneotuaHod mnemu. CTpyKkTypa reHOMa BTM,
¢ynkunn BHpycHBIX OenkoB. Bupychl ¢ pasieleHHBIM
(¢pparMeHTHPOBAHHBIM) TEHOMOM.

Bupycsl ¢ nynenoyeunsiv PHK-renomom. OOmas
XapakTepuCTHKa TIeHoMa M CTPYKTypa  BHPHOHOB.
Bupuonnas PHK-momumepasa. CuHTE3 H TpaHCISLHA
BUPYCHBIX ~ HH(QOPMAIMOHHBIX PHK.  Perumkauus
nsyuenodeynsix PHK # co3peBanne BUPHOHOB.

PaGnoBupycel. CTpykTypa BHpHOHOB. BupronHas
PHK-nonumepasa. Cunres BHpYC-CHENH(PHICCKAX
urHdopmamonssx PHK u resomubix PHK.

IlapamukcoBupychl. CTpykTypa ¥ BBIPDOKCHHE
reHoMa.

OpTOMHUKCOBHPYCEIL. CrpyxTypa BUPHOHOB;
BUPHOHHBIE PHK. DOyHKIUH BHPHOHHBIX %}
HeCTPYKTypHbiX  OemkoB. ~ CuHTE3 W CTPYKTypa
undopmanmonssx PHK, cHHTE3 IEHOMHBIX (-) PHK.
OcobeHHOCTH BUPYCHOM PHK [OJIIMEepa3kl
opTOMHKCOBHpYCOB. Jlokanusaumsi CHHTE3a BHPYCHBIX
MPHK u GenkoB B 3apaxeHHOH KiueTke. OOpasoBaHHE
[aHEMHYECKHX IITAMMOB BHpYyCa IpUIIa.

BynbsBupycsl.  ApeHaBupychl.  CTpykTypa M
BHIDAXKGHHE [EHOMa BHPYCOB C  JIBYCMBICIECHHBIMH
(ambisense) renomubiMu PHK.

PerpoBupychl. Crpykrypa ¥ OCODEHHOCTH
penponykiuu.  Bupuommbie  depments.  [Ipunimn
oGpatHo#t TpaHcKpunumH. Bupyc-crenmuyeckue PHK,
cuHTe3 BHpYyc-cnenuduyecknx 6enkos. OHKOICHBL.

10

JIHK-coaepkarune
BHPYCBHI

[lousthe o tpanckpummus BupycHeX JIHK.
Perynsuust GeKOBOro CHHTE3a Ha Y POBHE TPAHCKPUIIIIH.

[lapsoBupycsl. ~ OcoOeHHOCTH  CTPYKTypel — H
pervmukarun JJHK. Cunres MPHK.

Bakreprodaru ¢ oxnonenoueunoit JJHK. Crpykrypa
renoma (Qara (X174, permkauus JHK, cunres

1/-

10
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unpopmanmonnex PHK.

Baktepuoparn T3. T7. T4. Crpykrypa reHoma,
cunres u perymsuus cuntesa MPHK. Pemmaxauus JIHK.
Mopdorenes JJHK-coneprxanmx ¢paros.

Bupycs rpyMNIsl OCIIBI-OCIIOBAKIINHEL
TpaHCKpUIIHMs TeHoMa. Peryisims cuHTe3a OeNKOB Ha
ypoBHE  TpaHCKpUNUmMH ®  TpaHcnsmuu.  OGmas
XapaKkTepHCTHKA (Guonornueckue 0c00EHHOCTH,
Knaccu(pUKaIus).

["epriecBUpYyCHI. CrpykTypa ¥  MEXaHH3MBI
permkarmuu JJTHK. Cunres BupyccnenupuueckuxmPHK,
peryJisiusi CHHTe3a OeKoB.

[ManosaBupycel.  SV-40,  cTpyKTypa reHoMma,
MEXaHH3MbI PEILUTMKAIIAH, TPAHCKPHIILIHK, TpaHcsauu. T-
AHTHTEH, €ro peryjATopHas pojb, aJlbTePHATUBHBIA
CILJIAFCHHT.

Anenopupychl. CTpyKTypa reHoMa, peruiHKalus.
KoBasieHTHO-CBSI3aHHbIH OeIoK Kak 3aTpaBO4HbIN
MEXAHU3M IIPH PerIMKAHK. TpaHCKPUIIKS, PEryIanus
cuHTe3a paHHuX ¥ no3gHux MPHK.

iL]

Buporenust
yMEpEHHBIE BUPYCHI

BuporeHus ¥ yMepeHHbIe BHPYChl. O01uas xapaKTepucTHKa
B3aMMOIEHCTBHSA C KJIETKOM yMepeHHbIX OakTepuodaros.
IIpodar. Penpeccop, MexaHH3M ero oOpazoBaHus 1
neticTBusi. CHHTE3 MaKpOMOJIEKYJI B IIpoliecce
nu3orennsanui. MHAyKIH U BereTaTHBHOE Pa3MHOKCHHE
ymepeHHbIX OakTepuodaros. Tpancaykuus.

1/-

Bupowuiel.
reraTuTa
[TpuoHeL
Hurepdepon
MEXaHH3MBI
JIeHCTBHS.

Bupyc
JieNbTa.

H
€ro

Bupouzael. CTpykTypa TreHOMa H
peruukaruu. Catermarasie PHK, Bupycoust.

Bupyc remarura nenbra. CTpyKTypa H BBIP2XCHHE
redoma. CXOJCTBO M pa3nHyue MENKIYy BHPOUJIAMH,
carertatieiMu PHK Bupycos pacrenuit m PHK Bupyca
rernaTura JebTa.

[TpronsL.
Unrteppepon. Dbdext unteppepeniimu MexKy BHPYCaMH.
AHTHBHpPYCHAs aKTHBHOCTh HHTEp(pepoHa. MexaHu3m
uHAYKIHE uHTepdepona. MexanusM IeHCTBHA
uHTepdepoHa.

NPUHIMIBI

1/-

Wrtoro

16/4

4.3, llpakTH4yecKHe padoThl

Hludg

pasne
na,
TEMBI
JAACIL
WILTH
HBI

HaumenoBanue
pasziena, TeMbI
JIACITUILTHHEL

HauMeHOBaHHe 1 cofiepKaHKe TabopaTopHEIX paboT

Tpyn
OEMK
OCTb,
qachl
O4YHa
q/3a0
YJHasi
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1 2 3 +
Dopmbl
Bupychl kak 00e3HETBOPHBIE areHThI H KaK MOJIC/H
CyLieCTBOBaHHUA
B MOJIEKYJIAPHO-OHONOrHYecKuX HccieoBanusx. Casasb
2 E{prCOB' BUPYCOJIOTHH € APYTHMH OHOJIOTHYECKUMH HayKaMH. 1/~
s el Oco6eHHOCTH HOMEHKJIATYyphl H  KJIacCHpHKaIMK
KiaccupuKanus
BHPYCOB.
BHPYCOB.
MecTo BUPYCOB B [Mposisrienuns 06mEeOHOTOrHYECKUX 3aKOHOMEPHOCTEH B
ouocdepe. MHpe BHPYCOB: PENPOJyKIHsl, HACTIEICTBEHHOCTh H
H3MEHYHMBOCTh, TIPHCIOCODIAEMOCTD K YCJIOBHAM CPebl
obutanus. [{HpKyIsAIKs BUPYCOB B IPHPOJIE.
3 KapauHaibHbIe YepPThI OTIMYHs BUPYCOB OT Y
OpraHM3MeHHBIX (K1eTOYHbIX) (opM sxuBoro. OcobeHnocTH
BMPYCHBIX IomyJisinuii. [TonsTre o nedekTHBIX BUpycax H
CyOBHPYCHBIX CTpYKTypax. [InasMu/ibl, BAPOUIEI U
caTeJUTHTHbIE HYKJIEHHOBBIE KHCIIOTEL. BHpychl 1
9BOJIIOLIHS.
X#MMHUECKHI COCTaB Yucrele BHpycHble mpenaparbl.  OcoOeHHOCTH
U QuzHUecKue XMMHYECKOr0 cocraBa BHPYcOB (OeNIKH, HYKJIEHHOBBHIC
CBOIiCTBA BUPYCOB. KHMCJIOTBI, JIMIMABI M YIJIEBOJBI B COCTaBE BHPHOHOB).
Bupycrel IpoCTEIE U CI0XKHEIE.
benkoBplit komMmnoHeHT. BHPHOH Kak KOMIIIEKC
4 HyKJIEHHOBOH KucioTel ¢ Oenkom. CyObenunuunocts u | 2/1
camocOopka Geska. Y CcTOHYHBOCTD K mpoTeasaM. PyHKIuH
BUPHOHHBIX OEIKOB.
Jlunuael ¥ NPOAYKTHI MOMH(pHKAIMH (YIIEBOBL,
110JIMAMHHBI) B KAIICHJAX BUPYCHBIX YACTHIL.
BupycHsie Ocobennoctu crpyktypsl PHK u JIHK BupycHOro
HYKJICHHOBBIE npoucxoxenus. Ob6mas knaccuUKalUsa: NBYHHTYATHIC
kucnotel. PHK win JHK u PHK, omxonurdareie JJHK u PHK, kombuessie
5 JIHK xak (opMBI, CBEpXCIUpPATH3AIHA. 21
TeHEeTHUECKHH OcobeHHOCTH NIEPBHYHOM CTPYKTYPhl BUPYCHBIX
MartepHal BUpyca HYKJIEHHOBBIX KHCI0T. MUHOpHBIE OCHOBaHusl. DEPMEHTEI
TIPH CHHTE3€ 3THX KOMIOHEHTOB. DKCTpacaXxapHbli
KOMIIOHEHT; MTIOKO3UIHPOBAHUE, METHIIMPOBAHHE.
CrpykTypa OO6wpe NPUHIMIEI CTPYKTYpHl BHpYcoB. MonekyispHas
BUPYCHBIX YaCTHII. OpraHM3aiis BHPHOHOB IIPOCTBIX BHpPYcoB. CrmpaibHbIe
BHpYCHl (LPHHIANBI CIHPATBHON CHMMETPHH, BHPYC
5 tabauynoii mo3auku). Cdepudeckue BHPYCHI, NPHHIHIIBL 21
: uKocaspuyeckoil  cummeTpud. CTpoeHHe HEKOTOPBIX
CIIOXKHBIX  BHpPYycoB  (Oopro- H  HApaMHKCOBHPYCHI,
pabI0BHPYCHI, PETPOBUPYCHI, BUPYC BaKIIMHbI, TOIABHPYCE,
OaxkTeprodarn).
Py0Oexnblii KOHTPOJIb
1 1/~
Knaccudukanus u dunorenernyeckas knaccupukanns. Homenknarypa
8 | HomeHkIarypa BUPYCOB. XapakTepHCTHKA OCHOBHBIX CEMEHCTB U POJIOB 1/-
BHUPYCOB. BHPYCOB.
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2

3

PHK-conep:xamme
BUPYCHI

PHK-coneprkamue Gakrepuodary. [TukopHaBUpPYCHI.
dnasusupycel. ToraBupychbl. Bupycsr pacteHui.
Bupycel ¢ asyunenodednbiM PHK-renomom. Obmias
XapakTepUCTHKAa TE€HOMa M CTPYKTypa BHPHOHOB.
Bupuonnas PHK-momumepasza. CunTe3 H TpaHCHAUHMSA
pupycHelx  mHpopmammonHerx ~ PHK.  Perumikanms
neyienodeynbix PHK u co3peBanne BUPHOHOB.
PabmoBupychl. [TapaMHKCOBHPYCBI.
OpTOMHKCOBHPYCBIL. ByubsaBupychl. ApeHaBHPYCBIL.
Perposupycel. Bupyc-cnenuduueckue PHK, cunres
BUpyC-crienuduueckux 6eakoB. OHKOreHsL.

/1

10

JIHK-conepxaiue
BHPYCBI

[louste o Tpanckpunmun  BupycHeix JIHK.
Perynsius GeJIKOBOr0 CHHTE3a HA yPOBHE TPAHCKPHUIIIHH.

ITapeoBupychl. Bakrepuodaru ¢ OIHOIENOYEHHOH
JTHK. Ctpykrypa reroma ¢ara (?X174, penmkauus [THK,
cunre3 mHdopmanuonnsix PHK. Bakrepuogparn T3. T7.
T4. Crpykrypa TeHOMa, CHHTE3 H Pperyslus CHHTE3a
MPHK. Permxamms JIHK.  Mopdorenes  JTHK-
cogepkammx  (aros.  Bupycel  rpymmel - OCIHbI-
OCTIOBAKIIMHBI. ['epnecBupycCHI. [TanmoBaBHPYCHI.
AJICHOBHPYCBI.

/1

11

Buporenus H
yMepeHHbIE BUPYCHI

BuporeHus 1 yMepeHHbIe BHpYChl. O0Ias XapaKTepuCTHKa
B3aMMOJIEHCTBHS C KJIETKOM yMepeHHBIX OakTepuodaros.
IIpodar. Penpeccop, Mexanusm ero oOpa3oBaHus H
neiicteus. CHHTE3 MAaKpOMOJIEKYJI B IIpolecce
nu3oreHn3anui. MHAYKIHs U BETe€TaTHBHOE Pa3MHOXKEHHE
ymepeHHbIX baktepuodaros. TpaHcayKius.

1/-

12

Bupoupbl.
reraTuTa
[IproHsbI.
Hurtepdepon %}
MEXaHU3MBI ero
JIEACTBHUA.

Bupyc
JeNnbTa.

Bupouapl. CrTpykTypa reHoMa H
perumkaiuu. Carennutasie PHK, Bupycounzer.
Bupyc renarura genbrta. CTpYKTypa M BBIDKCHHE
reHoma. CXOJCTBO M pa3ziH4He MEXAYy BHPOHIAMH,
carerumtaeive PHK Bupycos pactennit u PHK Bupyca
renaTuTa Je/bTa.
[IpuonsL

IPUAHLIKIIB

1/-

Py0OeiKHBIH KOHTPOJIb
2

1/-

Hmozo:

20

4.4. Copep:kanne TEMATHIECKHX Pa3IeJI0B y4eOHOM JHCIHILIHHBL

COJIEP?)KAHUE U OBBEM JIUCIUTIJINHBI

CunenryiiaBbl BHPYCOJIOTHH

1. BBEJIEHME. OB30P UCTOPHU BUPYCOJIOI'MH.

Kparkne cBelenuss 00 OTKpBITHH BHPYCOB. PaGoter JI.W.MBarOBcKoro, M.beitepunka,

J1.Ksppona. CranoBJIeHHE NPEICTABICHASA O BHPYCaX KaK O BHYTPUKJICTOYHBIX napasurax (1930-¢
rr.) BBe/IeHHe B IPAKTHKY BHPYCOJIOTHYECKUX HCCIICNIOBAHHH SNIEKTPOHHOr0 MHKpOCKOIA (paboTst
M.Apnena u I'.Pycka, C.bpennepa u Jl.Xopua). TeXHHMKa KYIbTYpbl TKaHEH (1950-e rr.) M

13




MOJIEKYJIIpHO-0HOIOrHYIECKHE METO/Ibl HCCIISIOBAHMSA (1960-e rr.) B BUPYCOJIOTHH. [TosiBneHue "
pa3BUTHE MEJIMIMHCKOH BUPYCOJIOTHH. MccneqoBanus AapXWUTEKTOHHKH BHPYCHBIX HacTHIL.
CoBpeMeHHbIE Hay4HbIE HAllpaBICHHA B BUPYCOJIOIHH.

2. ®OPMBI CYIL[ECTBOBAHUA BUPYCOB. HOMEHKJIATYPA U
KJIACCUDHUKALIMS BUPYCOB.
TonsTre 0 ABYX opMax CyIeCTBOBAHHS BHPYCOB: BUPYCE MOKOSIIEMCA (BHpYCHO# YacTHIIE)
‘M BHYTPUKJIETOUHOM KOMILIEKCE "gupyc-knerka". Bupycsl kak GOJNE3HETBOPHbIE arcHTBI M Kak
MOJEJM B  MOJIEKYISPHO-OHOJIOIHYECKHX HMCCIIE/I0BAHUAX. Cps13b BHPYCONOTHH C JIPYTHMH
OHOIOrHYECKUMH HAyKaMHU.

OcoBeHHOCTH HOMEHKIIATYPBI ¥ KJIACCH(UKAIMH BUPYCOB.

3. MECTO BUPYCOB B BUOCOEPE

Bupycbl pacTeHHH, BHPYCHI — Bo3OyuTeny OGose3Hei dYenoBeKa M IKHBOTHBIX, H
Gakrepuodarn Kak 00TMraTHbIE BHYTPHKICTOUHbIE FCHOMHBIC [TApasHTbL. Y HUKAIBHOCTD IPHPOJIBI
BUpycoB. [lposiBieHus 0OIEOHONOTHIECKAX 3aKOHOMEPHOCTEll B MHpe BHPYCOB: PENpOAYKIHS,
HAC/EACTBEHHOCTh W HW3MEHYHBOCTB, TNPHCIOCOGNSEMOCTh K YCIOBHAM  CPEAbl obuTaHus.
[lupkysisnms BUPYcoB B Tpupoze. KapaunanbHbie HepThl OTIHMHA BHPYCOB OT OpPraHH3MEHHBIX
(k1eTounBIX) popM KuBOro. OCOOEHHOCTH BUPYCHBIX nonysumii. [ToHsATHE 0 Ne(PEKTHBIX BUPYCAX
u cyGREpycHBIX CTpyKTypax. Ilnasmuiel, BHPOMIBI H CaTCIUTHTHRIC HYKJICHHOBBIE KHCJIOTBL
Bupychl ¥ 3BOJIFOIHSL.

4. XUMUYECKHM COCTAB Y ®U3UYECKHE CBOVICTBA BUPYCOB
Uucrsie BHpycHbie mpenaparhl. OcOGEHHOCTH XMMHYECKOTO COCTaBa BHPYCOB (6enxm,
- HyKJIEMHOBBIC KHCJIOTBI, JIMTTH/IbI B YTTIEBOAbI B COCTABE BHPHOHOB). BHPYCHI IPOCTBIE H CIIOXKHBIC.
Benkopsil KOMIOHEHT. BHDHOH Kak KOMIUIEKC HYK/IEHHOBOH KHMCIOTBL C OenkoM.
Cy6beMHMHOCTE W camocbopka Oenka. VeroitumBocTh K mporteasaM. (DYHKUMHM BHPHOHHBIX
GenKoB.
JIuruIe! 1 PO KThI MOAH(UKaIiH (YIIEBOIBL, [10JIMAMHAHBI) B KaNlCHaX BUPYCHBIX YACTHIL.

5 BUPYCHBIE HYKJIEMHOBBIE KUCJIOTBI. PHK MJI JTHK KAK TEHETMYECKU
MATEPHAJI BUPYCA

Ocobennoctu crpyktypst PHK 1 JIHK BrpycHOro mpOHCXOXKACHMAL. O61ras knaccuGHKaIms:
neynutyateie JIHK u PHK, onHonMTYATHIE JTHK u PHK, KozblieBble (pOPMBI, CBEPXCITHPATHIAILHAL.

OcoGEHHOCTH TIEPBMYHOM CTPYKTYypHl BHPYCHBIX —HYKJICHHOBBIX: KHCJIOT. MHHOpHBIC
ocHopanus. @epMeHTbl TpPH CHHTE3e O3THX KOMIIOHCHTOB. DKcrpacaxapHblii  KOMIIOHEHT;
[TFOKO3MITHPOBAHUE, METHIIHPOBAHHE.

OcoOeHHOCTH CTPYKTYPBI BHPYCHBIX JIHK. KonblieBble TNEPECTAHOBKM M KOHIEBAA
m36pITounocTs B ApycnupanbHex JIHK.

6. CTPYKTYPA BUPYCHBIX YACTHUIL
OO6uMe MPUHLMIBI CTPYKTYPBI BHPYCOB. MonekyJisipHas OpraHH3alHsi BHPUOHOB MPOCTBIX
pupycoB. CnupajibHbie BUPYCHI (TIpMHUMIB! CIMPATBHOH CHMMETPHH, BHPYC TabauyHO MO3AHMKH).
CepruecKue BUPYChl, TPHHIHIIBI pKOCadIpHUIecKoi cuMMeTpuH. CTPOCHHE HEKOTOPBIX CIIOMKHDIX
BUPYCOB (OpPTO- ¥ MAPAMHKCOBHPYCEL, paGIOBHPYChI, PETPOBUPYCHI, BUPYC BAKIHUHEL, TOraBUPYCHI,
Haxrepuodary).

7. BRIPAXKEHUE EHETUYECKON MTHOOPMALIMK BUPYCA
Cucrtema "pupyc-kierka”. Jlse dopMBI B3aHMO/ICHCTBHSA BUpYCa C KJIETKOH: TIPOAYKTHBHAA ¥
unTerparnpHas. OOmue INpEICTAaBICHHS O mpoueccax TPaHCIIAIHH uH(pOpMaITHOHHBIX PHK,
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rpanckpunuun JIHK u npoGiieme peryisiuu BRIPAKEHHS ICHETHUYECKOH AH(pOPMALMH BHPYCOB.
Pone renoma KIIETKH.

OG1mast XapaKTePHCTHKA NPOAYKTHBHOIO THIA HHPEKLMHL.

Boisipiienie u waeHTHGHKaus BUpycoB. OcoOEeHHOCTH TECTUPOBAHHSA M KOJNMYECTBEHHOIO
olpesie/icHHs BUPYCOB GAKTepHii, pacTeHHit u uBOTHBIX. MH(ekimonnas equnuua. duznyeckue
YACTHILBI.

Ilukn penpoaykiui Bupyca. OIBIT ¢ OJMHOYHBIM IHKIOM Pa3sMHOXCHH (OLIP). Amanus
PeIpOIyKIIMH BHPYca METOJIOM "€IMHAYHOrO B3pbiBa'. DTallbl HH(EKIMOHHOrO Ipolecca.

Tlepsbie hasbl (MHAIMALHS) BAPYCHOH HH(EKLIHH.

[1yTu IPOHHKHOBEHHS BUPYCOB B KIETKy. AzicopOimus Bupyca kieTkoi. [IonsTHe 0 BUPYCHBIX
¥ KJIETOYHBIX PEIENTOpax; MPOHHKHOBEHHE BHUPYCa B KJETKY, JACIPOTCHHHU3ALHS (MomuduKarms)
BHPYCHOTO F€HOMA.

Pa3nooOpasue crnocoboB NPOHUKHOBEHHS BUPYCHOTO F€HOMA B KJICTKY X035IHHa B pas/IHIHBIX
koMOMHAUMAX "BHpyc-KieTka": mepBble (a3bl HHOEKUHH @NPH 3apaKEHHH Hakreprodaramu,
BUPYCAMHM JKHUBOTHBIX (TTHMKOPHABHPYCHI, NAPAMHKCOBHPYCHI, BAPYChL IPYIIIBI OCIEI OCIIOBAaKIHHBI),
BUpPYCaMH PaCTEHHH.

Buonornyeckas Creln(HYHOCT: BHPYCOB; POJb TEepBBIX (a3 MHQEKUHH B ONpEeaeICHUH
CIeKTpa X035€B BUPYCA.

CunTes BUpyc-crieninpHIECKHX OEIKOB.

Bupyc-crienmudeckie W BHpyC-HHAynupoBaHHble Genku. DYHKIMH — HEKOTOPbIX
HECTPYKTYPHBIX BHpYC-CHIEIH(pUYECKAX OCIKOB: PHK-nonmumepasa, JHK-momumepasza, PHK-
permmkasza, PHK-Tpanckpumnrasa, oOparHas TpPaHCKPHNTa3a, CTPYKTypHbIC oenku. OcHOBHBIE
CXEMBI pelUIMKAIMH BUPYCOB NpH NPOAYKTHBHOH uH(pekuuu. OOuias cxema perUIMKaluH: 14
BupycoB ¢ nosutuBHEIM PHK-renomom; 2. BHpYCOB C HETaTHBHBIM PHK-renomom; 3. BUPYCOB C
neyrenoveunpive  PHK-reHomMamu; 4. BHPYCOB € JIBYCMBICJICHHOH (ambisense) PHK; 5.
PETPOBHPYCOB; 6. PETPOHIHBIX BHPYCOB; 7. BHPYCOB C OIHOIEIOYEYHOU JTHK; 8. BupycoB ¢
neyuenoyeynoi JIHK.

‘ 8. KJIACCUDUKAITMA U HOMEHKJIATYPA BUPYCOB
Panuue Knaccudukanuu BupycoB. Kputepum knaccupukanmyu. DuiioreHeTHIecKas
kiaccudukanus. HoMeHKIaTypa BUpyCcOB. XapaKTepHCTHKA OCHOBHBIX ceMeiCTB M POJIOB BHPYCOB.

9. PHK-COJIEPXXAILME BUPYChI

PHK-cozepianme Gakreprodarn. OGmas xapakTepucTuka (OHomoruyeckue 0CcO0EHHOCTH,
knaccudukamms). CrpykTypa reHoma  OakteprodaroB  pasHbIX [Pyl Tpaucnsauus
nomamuerponnsx  PHK  mpokapuoT.  YCJIOBHO-JIETANbHBIE — MYyTaHTBI. [lousitve 00
undopmarmonnoicynpeccun.  KOMIUIEMEHTAHOHHBIH ~ aHAM3  MYTaHTOB. DeHOTUITHYECKOE
nposilieHHe MyTauud, (YHKIHOHAIBHAA pOJb supyc-cenuuyeckux Oenko. CHHTE3 u
peryisius CHHTe3a BHpyc-criermpuyeckux OenkoB invitro u invivo. CTpyKTypHbIH O€lOK Kak
penpeccop Tpaucisuud. PaKTopbl, OTBETCTBEHHBIC 33 PETYJSIMIO CHHTE3a BHPYCHBIX 6enKoB.
Crnemupuunocts PHK-pennmkasHoit peakiuy, CTPOCHHE PHK-perukassl  Gaxrepuodara Q7.
Cunrez Bupycusix PHK invitro. Perynsims cHHTe3a BHPYCHBIX PHK. Cpsi3p npomeccos
TpaHCIAIMK | TpaHCKpuniuu BupycHoi PHK. ] :

[Tukopuasupycsl. O61as XapakTepucTuka (Gnomornyeckue ocobeHHOCTH, KiaccHpHKaus).
Jlokanu3almss B LMTOIUIA3Me KIETKH, HMHIHOMpOBaHHE KJIETOYHBIX CHHTE30B. OcobeHnocTn
crpykrypsl u tpanciasin MPHK aykapuor. OcoOeHHOCTH TPaHCIALHH PHK nuxopHaBHPYCOB:
HenpepbIBHAA TPAHCIAMA ¢ oOpazoBaHHeM Oesika NPEIIECTBCHHAKA, paspesacMoro Ha aKTHBHBIE
BHpyc-cneunpuueckne Oenku. CTpykTypa reHoma NMKOpHaBUpYca U (yHKIEE BUPYCHBIX OEJIKOB.
Jledpexrrble HHTEPHEPHPYIONIHE YACTHILBL.

O1aBUBHPYCHI.

Torapupychl. OOI@as XapakTepucTka CTPYKTYphl H  BBIPKEHHS TEHOMA. Bupyc-
cnetuduuecknecybrenomusie napopmarmontsie PHK.
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Bupycel pacrenuit. OOmmas XapakTepHCTHKa, YCJIOBHOCTH BBIICTICHHS BUPYCOB pACTEHHH B
otjienbHyto rpynmy. Undopmanuonnsie PHK Bupycor pacremmii. Bupycel coaepxamue PHK B
BHJE HenpepbiBHON TonuHykineoTHaHoH nemd. Ctpykrypa resoma BTM, QyHkuuu BHPYCHBIX
GenkoB. Bupycsl ¢ paszaeneHHEM (pparMeHTHPOBAHHBIM) TEHOMOM.

Bupycel ¢ msynenovednsiM PHK-remomom. OOmias XapakrepucTHKa reHOMa M CTPYKTypa
BrpronoB. Bupuonnas PHK-nonmumepasa. CuHTe3 M TpaHCHSIMS BUPYCHBIX MH(OPMAIMOHHBIX
PHK. Pennmukarnus neyuenodeunsix PHK u co3peBanue BAPHOHOB. ‘

PaGnoeupycsl. Ctpykrypa BupuoHoB. Bupnonnas PHK-nonumepasa. Cumres BHpyc-
cnennpuuecknx nupopmannonnsix PHK u reromusix PHK.

[NTapamukcoBupychl. CTPYKTypa U BhIpaXKEHHE T€HOMA.

Opromukcosupyckl. CtpykTypa BHpHOHOB; BUpHOHHble PHK. QDyHKIMH BHPHOHHBIX H
HecTpyKTypHBIX Genkos. Cuntes i cTpykrypa nupopmanuonnsix PHK, cuntes renomusix (-) PHK.
Ocobennoctu Bupycroii PHK mommMepassi opTOMHKCOBHPYCOB. JIokanu3arus CHHTe3a BHPYCHBIX
MPHK u Genkos B 3apakeHHO# kieTke. OOpa3oBaHHE NaHAEMHYECKHMX [ITAMMOB BUpYyCa FPHIIIA.

byuepasupycel.  ApeHaBupycbl. CTpykTypa H BLIDKEHHE TIeHOMa BHPYCOB  C
nBycMbIcaenHbIME (ambisense) renomaeiMa PHK.

Perpoeupycsl. CTpyKTypa U 0COGEHHOCTH penpomyKiuu. Bupronssie ¢pepmenTsl. IIpuanmmn
oGpatHoii TpaHckpunuuy. Bupyc-cnieunduueckne PHK, cuntes Bupyc-cnenuduyuecknx Genkos.
OHKOTr€eHBL.

10. IHK-COAEPXAILIME BUPYCbI

[oustue o tpanckpumn BupycHeix JIHK. Perymsaumsa OenkoBoro cuHTesa Ha ypOBHE
TPAHCKPUITIIHH.

[Tapsosupycel. Ocobennoctd cTpykTyps! ¥ pemmkamun JIHK. Cunres MPHK.

Baktepuodaru ¢ omnouernodeynoii JTHK. Crpykrypa renoma ¢ara (7X174, penmukanus
JIHK, cunTtes nnpopmanuonssx PHK.

Bakrepuodaru T3. T7. T4. Crpyktypa renoma, cuHTe3 W perynsuus cunresa MPHK.
Permxauus JIHK. Mopdorenes JIHK-conepixxamux paros.

Bupychl IPYIIIIBI OCHBI-OCTOBAKIMHBL. TpaHCKpHIIHs reHoMa. Perynsinus cunTe3a Oenkos Ha
YpoBHE TpaHCKpHIIHM W TpaHcisimu. O6mas xapakTepuctnka (Guonormyeckue 0COGEHHOCTH,
KJaccu(UKaius).

I'epriecBupychI. Crpyxrypa " MeXaHH3MBbI perkanmn  JIHK. CunTes
pupyccnenrpuueckuxmMPHK, perynsims cunTesa 0eKoB.

ITanosasupycel. SV-40, CcTpyKTypa TreHOMa, MEXaHM3Mbl PEIUIMKAlMH, TPAHCKPHIIIHH,
TpancisuK, T-aHTHIeH, ero PEryJITOPHas Pollb, AlbTePHATHBHEII CILIAHCHHT.

AnenoBupycel. CTpykTypa reHoma, perumikauus. KoBaneHTHO-CBA3aHHBUA OenoK —Kak

3aTPABOYHBI MEXAHH3M TIPH permMKaiuy. TpaHCKPUIIIMS, peryIaiHs CHHTE3a PAHHUX 1 ITO3/HAX
MPHK.

11. BUPOI'EHUMS 1 YMEPEHHBIE BUPYCBL.
Buporenus ¥ yMmepeHnble BHpychl. OOmas XapaKTepHCTHKa B3aMMOJICHCTBHS C KIETKOH
ymepennbix Gakrepuodaros. [Ipodar. Penpeccop, MexanusM ero o6pasoBaHus U ACHCTBHS. Cunres
MaKpPOMOJIEKYJT B TIPOLiecce JIn30reHu3amuy. MHAyKuus 0 BereTaTHBHOE Pa3sMHOXKECHHE YMECPCHHBIX
6akrepuodaron. TpaHcayKuus.

12. BUPOUJIbL. BUPYC I'EIIATUTA JEJIBTA. ITPUOHBL. WUHTEP®EPOH 1
MEXAHU3MBI ETO JEUCTBUAL.

Bupoubl. CTpyKTypa reHoMa H NPHHIMIIBI PETUTHKALMH. Careumataslie PHK, Bupyconb!.

Bupyc renmaruta mensta. CTpyKTypa M BhipakeHHe reHoMa. CXOICTBO H PasiMuHe MEXIy
paponamy, caresumtasiMu PHK Bupycos pacrennii u PHK Bupyca renatuta genbra.

IIproHBIL.
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Uurepdepon. Dpdext untepdhepeHnu Mex1y BUpycaMu. AHTHBHPYCHAasl aKTHBHOCTh
unTeppepona. Mexanusm HHAYKIHH HHTepepoHa. MexanusM neicTsus HHTEppepoHa.

4.5. Pedepar (aas 3a04H0it popmbl 00yuenns)
Pedepat BeiOIHAETCA COTTTACHO METOJMYECKHX PEKOMEHIAIIHH.

5. METOJMYECKHE YKA3AHUSI U151 OBYYAIOLIUXCS
10 OCBOEHHIO JINCIHUILINHDI

K 3amayam IMCUMIUIMHBI OTHOCATCS: (JOPMHPOBAHHE NPEJACTABICHHH O MECT€ W 3HAYCHHH
BHPYCOJIOTMM B CHCTeMe OHOJOTHYECKHX JMCLMIUIMH, IPHHIMIAX KJIacCH(HKalMH BHPYCOB,
O3HAKOMJICHHE C B@KHEHIIMMH CBOWCTBAMH BHPYCOB, OCOOCHHOCTAMM pPETUIMKAIMH BHPYCHOTO
reHoMa M BOCHPOHM3BOACTBA BHPYCOB, HMX 3HAY€HHEM B TPHPOJHBIX TMpoleccax H B
3[IpaBOOXPAHEHHH.

I'maBuas 3amaua kypca «ChelrniaBsl BHPYCOJOTHS» - HAy4uTh CTY/EHTOB-OHOJIOroB
OPHEHTHPOBATHLCS B COBPEMEHHOH Hayke O BHpycax. 3HaHHs, MOJyYCHHBbIC NPH M3yYEHHH Kypca,
HEOOXOJMMBI B INPENOJABATENILCKOH, HAy4YHO-HCCIENOBATENbCKOH M HAyYHO-NIPAKTHYECKOH
JeaTeapHOCTH OnoJtora.

JleKUMOHHBIE 3aHATHS JOTOJIHSIOTCS HW3ydeHHeM (aKTHYECKOrO MaTepHalla Ha TNPaKTHYeCKHX
paboTax.

Ipu u3yueHHH AMCHUILIMHBI «CrienriaBbl BAPYCOJIOTHA» CTYACHTHI OCBAHBAIOT OCHOBBI
COBpPEMEHHBIX 3HAHHH O MHOTOOOpPa3HH, CHCTEME H MOJEKYJISAPHBIX OCOOCHHOCTSAX MHpa BHPYCOB.
Paszensl auctuiUmEbl «CIEITaBsl BHPYCONOTHA» BKJIIOYAIOT KPATKOE BBEJCHHE B HCTOPHIO
BUPYCOJIOTMH, MECTO BUPYCOB B Ouocdepe, CTPYKTypHbIE OCOOCHHOCTH, OHOXHMHIO, TEHETHKY H
OCHOBBI ~ PENPOAYKIMH BHPYCOB, OCOOGHHOCTH BHPYCHOH MH(EKIMH Ha KJIETOYHOM,
OpPraHU3MEHHOM H TIOMYJIAHOHHOM YPOBHAX. PaccMaTpHBalOTCs BOMPOCH KiacCH(HKAIUH
BUPYCOB M MEIMIHHCKOH BHpyconoruu. M3ydarorcs oTae/bHBIE IVIaBbl YaCTHOH BHPYCOJIOTHH, a
TaK)Ke CMEXKHBIX C BHPYCOJOTHEH MMCUMIUIHH: HMMYHOJIOTHH, OJIHIEMHOJIOTHH, TI'CHETHKH,
MOJIEKYJIIPHOM OHOJIOTHH.

Aymutoprbiii  kypc «OOmas Bupyconorus» paccyuran Ha 7 cemectp. Jlexkuum umtarotcs
MapauieNbHO ¢ MPAKTHYECKHMH 3aHATHAMH. TeKylmuii KOHTpONb BKIOYaeT Oalibl 3a aKTHBHYIO
paboTy Ha JEKIHUSIX W IPAKTHUCCKHAX 3aHATHAX, N0 KaKIOMY M3 KOTOPBIX CTYAEHT MpE/ICTABIACT
MHJIMBHLY &/IbHBIH 0TYeT. PyOesKHBIH KOHTPOJb YCIIeBAEMOCTH IIPOBOJMTCS B (POPME KOJUIOKBHYMOB
MO MTOTaM JIBYX TEMATHYECKHX pa3/eNoB JUCHHMIUIMHBL MTOroBbIH 3a4eT M0 Kypcy MPOBOAUTCS B
KOHIle 7 cemecTpa.

Ilpy mpoc/aylIMBaHHU JIEKUMH pPeKOMEHIyeTcs B KOHCIEKTe OTMEYaTh BCE BKHBIC MOMEHTBI, Ha
KOTOPBIX 3a0CTpsieT BHHMaHHE IIperojiaBaTejlb, B YaCTHOCTH Te, KOTOPBHIC HaNpaBJeHbl Ha
KAYCCTBEHHOE BBIIIOJHEHHE COOTBETCTBYIOLIEH MpakTHiecKoi paboTel H MOATOTOBKH K pyOexHOMY
KOHTPOJIIO.

Ilpu yTeHHH NEKIMH HCIONB3YIOTCS 3JEMEHTHl Hay4dHOH auckyccuu. IloaToMy pexoMeHAyeTcs
dukcupoBath 115 cebsi MHTEPECHbIE MOMEHTEI C LIEbI0 HX AKTHBHOTO O0CY)K/ICHHs Ha nﬂcxyccnn B
KOHIIE JICKIIUH.

Pa3bop KOHKPETHBIX CHTyallMi Ha TNpPaKTHYECKHX 3aHATHAX JaeT BO3MOKHOCTh HA IpAKTHKE
M3Y4UTh CJIOXKHBIE BOIPOCKI, MOZIEIMPOBATh KOHKPETHBIE CHTYAL[HH, BCTPEYAIOIIHECH B KU3HH.
3a/10roM KaueCTBEHHOT'O BBIMOJIHEHMS IPAKTHYECKUX pabOT ABIAETCS CaMOCTOSTEIbHAS IOTOTOBKA
K HHM HakKaHyHe IIyTeM [IOBTOPEHHS MaTepHalloB JIEKIIHIA. —

B xoxe npakTtuuecKuX paboT HCNONB3YIOTCS TEXHOJIOIHH npuKna,uﬂoro HCCIIeI0BaHHs,
KOJUIEKTHBHOTO B3aMMOJIEHCTBHS, B3aHMOOLIEHKH H 00CYKIEHHS pe3y/IbTaToB.

JI1s TeKyILero KOHTPOJIS YCIIeBaeMOCTH 110 04HO# (opme 00yUeHHs IPENoaBaTeIEM HCIIONb3YeTCs
GaLIBHO-PEHTHHTOBAS CMCTEMA KOHTPOJNS H OLEHKH akKaJeMHueckodl axTuHOCTH. [TosTomy
HACTOATENILHO  PEeKOMEHJyeTcs TIIATeJbHO IpopalarhiBarhk MaTepHal —JHCHHUIUIMHBL  [PH
CaAMOCTOATE/IbHOH paboTe, yUacTBOBaTh BO BeeX (hopMax oOCYKJIEHHs H B3aMMOIEHCTBHSA, KaK Ha
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JeKIMsIX, TaK | Ha NPAKTHYECKHMX 3aHATHAX B IENAX JIyHIIEro OCBOCHHs MaTepHaia H MOJTyYEeHUS
BBICOKOH OICHKH I10 pe3yJibTaTaM OCBOCHHS JHCIHILTHHEL

BLIIOTHEHHE CAMOCTOSTENbHON pPaboTH MOAPa3syMeBAeT CaMOCTOATENBHOE H3YUCHHE pPasNeioB
JWCIAILUIHEBL, BK/IIOYAs TOATOTOBKY K NpaKTHYeCKMM paboTaMm, K pYOEKHBIM  KOHTPOIIAM,
BhITOTHeHKE pedepaTa (11 3a09HOH GopMbl 00YUeHUS, NOATOTOBKY K 3a4€Ty.

6. ®OHJI OHIEHOYHbBIX CPE/JACTB
JUIS1 ATTECTALIAA IO JUCHUILIMHE
«OBIIASI BUPYCOJIOT'US»

6.1. [lepedeHb OLEHOYHBIX CPEICTB
1. BautbHO-peiTHHIOBas CHCTEMa KOHTPOJIS U OLECHKH aKaJIeMHYECKOM aKTUBHOCTH CTYJCHTOB B
KI'Y (st ounoit popmbl 00yIeHHUS).
2. Tepeuens 3ananuil K pyOeKHBIM KOHTPOJISM Ne 1, Ne
3. [lepeuennb BONPOCOB K 3a4eTy.
4. OryeThl IO NPAKTHYECKHM paboTaM JUist TeKYIIEro KOHTPOJIA yCIeBaeMOCTH.
5. Pedepar (mus 3a04HOM GopMbI 00yUCHH).

2 (U1t 0uHOH popMBI 0OYUEHHUS).

6.2. Cucrema 6a/iIbHO-PEiTHHIOBOH ONIEHKH
paboThl CTY/ICHTOB 10 AHCIHIINHE

Ne| Haumenosa Copnepxanue
HHE
1 | Pacopenen PacnipejieieHre 6ajuioB 3a 7 ceMecTp
eHHe Bux VP:
OaoB 3a BrimonHeHue u
CeMECTp 110 [Tocerme- 3alIuTa o >
P - o PyGexHbIit PyGexupiit | 3aue
BH/1aM HHE OTYETOB IO
- : xoutponb Nel | xonTpoms Ne2 | T
y4yeOHOMH JIEKIUR | TPaKTHIECKUM
paboTl, paboTam.
CPOKH
cram Bankuny =« g 16 23 23 30
yueOHOi OUEH S
padboThI Beero:
(noBoasTe 86
4 Bceero:
a0 (8 nexit. X 166
cBeJeHHs 16.) .
; 8 4. mpakT. X
ety ot INaccuBHOE ( 5 g) Arrectanus B | ATrecrauus B
na neppom | P TIPHCYTCTB ' dopme dopme
yaebHom HHUS: [TaccuBHOE
He B e eRIE KOJUIOKBHYMa | KOJJIOKBHYMa
3AHATHH) ayITOpHH pHucy
o ayIATOPUH HE
OLICHHBAETCSL.
OLIEHMBAET
Csl.
Maxcumanvras cymma = 100 6annos
2 | Kpurepwuii nepecyera
0asioB B HIHOHHYIO
) YO 60 u MeHee GAIIOB — He 3aYTEHO;
i i aiy 61...100 — 3auteHo.
paboThI B ceMeCTpe U
yK3aMeHa
3 | Kpurepuu J0mycka K Jlnsi aomycka K IPOMENKYTOYHOH aTTeCTAlHH (3ayety) CTYJAEHT
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MIPOMESKY TOYHOM nomken Habpath He MeHee 50 GamioB M BBINOJIHUTE BCE

aTTeCTalluH, npakTHYecKue paboThl U pyOeKHbIC KOHTPOIIH.

BO3MOIKHOCTH moJTydenusi| J{jis MomyvYeH s 3a49eTa «aBTOMATHICCKI CTYICHTY Heo0X0TMMO
HK3aMEeHAHOHHON HabpaTh 3a ceMecTp Cleylollee MHHHMAIbHOE KONMHECTBO
OLICHKH GatoB: - 61 6am JId MOXYYEHHs «aBTOMAaTHYECKH» 3a4€Ta.
«aBTOMATHYECKH» 110

JUCHHIIITHHE,

BO3MOKHOCTB [TOJTyUEHHUS
OOHYCHBIX DaJIOB

4 | ®opwmbl 1 BHABL yueOHoll | B cinydae, eciu K IIPOMEKYTOYHO# arrecTaluu HabpaHa cyMMa

paboThl [Ist Mmetnee 50 6GaioB, HEe BBINOJIHEHBI BCE 3aaHHs IPAKTHYCCKHX
HEYCTeBalOLHX paboT, TO CTYJEHTY HeOOXOAUMO BBINOJIHHTH NONOTHHTEILHBIC
(BOCCTAHOBHBIIMXCSA HA | 3aJjaHMA JIO KOHLA nocnexneii (3adeTnoil) Hemenu cemectpa. [Ipu
Kypce o0yueHus) 3TOM Heobxoaumo mpopaboTaTe MaTepHal BCEX NPOMYIICHHBIX
CTYIEHTOB ISl npakTHYecKuX paboT.

MOJIy4eHH DopMBI JIOTIOJTHUTENBHEIX 3a/TaHHi (Ha3zHA4aroTCA
HEJIOCTAIONMX GAIIOB B | TPenoiaBaTesieM): :
KOHIIE ceMecTpa - BBIIOJIHEHHE M 3alIATA OTYETOB MO MPOIyIIEHHBM JeKuusM (1

Gain);

- BBINOJHEHHE M 3ALIATA TIPOTYIIEHHBIX NPAKTHYECKHX paboT
(npy  HEBO3MOXKHOCTH JOTNOMHUTEILHOTO  TIPOBEACHUA
MpakTHYecKoil paboTHI MpenoJaBaTeNlb yCTaHABIHBACT bopmy
JOTOMHUTENBHOTO  3aJaHus [0  TeMaTHKe IMPONYIICHHOH
npaKTHUecKoil paboTH camocToATeENbHO) — 1 Gam;

- MOBTOPHOE = NPOXOXJEHHE  PYOEeKHOro  KOHTPOJA
(MakcuMasbHas cymMMa OaUIOB — COTJIACHO GanmIpHON OLIEHKE
COOTBETCTBYIOMIEro pybexka, CM. BBILIE).

JIMKBHAIMS aKaleMHYeCKUX 3aJ0JDKEHHOCTEH, BOSHHKINHMX H3-
3a pasHocTd B yueOHBIX IUlaHax TpH [NEPEBOAC HIH
BOCCTaHOBJICHHH, IPOBOJUTCA yTeM BBITIOJTHEHUS
JONOJNHATENBHBIX  3amaHmi, Qopmva ©  00BEeM  KOTOPBIX
onpeeseTcs mpernoaBaresieM.

6.3. lIpoueaypa oOLeHHBAHUS Pe3yILTATOB 0CBOCHHS! IHCIHILIHHDI

PyGeskHbIe KOHTPOIIH IIPOBOAATCS B hopMe KOJUIOKBHYMOB, KaXK/blii U3 KOTOPBIX BKJIIOYACT YCTHOC
cobeceoBaHKe U MHCHbMEHHYIO paboTy mo 3amanusM. Ha Kax bl pyOeKHBIH KOHTPOIb OTBOAMTCS
o 1 akazeMuueckoMy uacy. IIpeno/iaBareib ONEHHBACT B Gajiax pe3yIbTaTel KakKA0ro pyOexxHoro
KOHTpOJIi M 3aHOCHT MX B BEIOMOCTh TEKYIICH YCIeBaeMOCTH. Ilepen TmpOBEeIEHHEM KaXKJOTO
pyOeKHOTO KOHTpOJIsi MpPenojiaBaTelib npopabarsiBaeT CO CTYJEHTaMH OCHOBHOH Marepual
COOTBETCTBYIOMIMX Pa3/IeNIOB JUCIMIUIMHDI B YOPME 3aHATHS-THCKY CCHH.

3auer mposojuTes B GopMe yCTHOro cobecesoBaHus. Bompockl K 3a4€Ty COJAECpIKaTcs B Ounerax,
BKIIIOYAIONIMX TO 2 TEOPETHUECKUX BONPOCA, Pa3BEPHYTHIH OTBET Ha KaXIObIi H3 KOTOPBIX
oueHUBaeTes 10 15 GaIoB; MAKCHMaIbHAs OUEHKA IPH OTBETE Ha /1Ba BONPOCa 3a9€THOI0 bunera —
30 6annos. Ha moAroToBKY K OTBETY CTYIEHTY MaeTcsi MUHHMYM 45 munyt. Pe3ynbTarsl TEKYIIETO
KOHTPOINS YCIEBAEMOCTH H 3a4eTa 3aHOCATCS MperojiaBaTenieM B 3a4eTHYI BEJIOMOCTB, KOTOpasd
c/laeTcs B OpPraHM3alMOHHBIH OT/IEl HHCTHTYTa B ICHB 3a4€Ta, 4 TAKOKe BBICTABIIAIOTCS B 3aYETHYIO
KHIKKY CTY/ICHTA.

6.4. IlpuMepbl OLEHOYHBIX CPEICTB LIH pyOeKHBIX KOHTPOJICH H 3a4eTa
6.4.1 IMpumepnan memamuKa UHOUGUOYATLHIX 3adanuii (mem om4yemos RO NPAKMUYECKUM
pabomam) ONA MEKyu4e20 KOHMPONA ycnesaemocmu
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Onucanue aGOPTHBHOTO IIyTH BUPYCHOH HHpEKIHH
Omucanye penpoLyKTUBHOTO Iy TH BUPYCHOH HHpeKIHH
OmnucaHue WHTErPATHBHOTO [IyTH BHPYCHOH HHOEKIMH
Cosznanue >(QQeKTHBHBIX BAKIIHH IPOTHB IPHIIIA
OCHOBHBIE OTJIHYHS BEPYCOB OT KJIETOUHBIX GOPM KH3HH
MeTo/1bl Ky/IbTHBHPOBAHHS BUPYCOB

MeTo/1bl IHATHOCTHKM BUPYCHBIX HH(MEKIHI

BHpychl, BBI3LIBAIONINE HEHPOHH(EKIHH

Bupychl, BHI3LIBAIOIIAE MTPEUMYIIECTBCHHO KHILICUHBIC uHpexuun
Bupychl, BHI3BIBAIOIINE «IETCKHE) HHPEKIMH

Bupychl, BBI3bIBAIOIIME PECTHPATOPHBIE uHpeKxIHu
PHK-conepxammue 6akrepuodaru.

6.4.2. 3adanua ona pyoedlNcHoz0 KOHMPOIA:
IIpumep 1-20 pybescnozo KOHmpoiAa
Jlonoanumy mabnuyy: 6Hecmi C6e0eHUA 0 NYMAX PA3GUMUA SUPYCHOIT uH(eKyun U peakyuu
0p2aHUBMA-XO3AURA HA EUPYCHYIO UH(pEKKUIO (nposenenue 3a601e6aHU)
Tabnmuna
CeMeiicTBa BUPYCOB [I03BOHOYHBIX ¥ O€CIIO3BOHOYHBIX KUBOTHBIX

JTHK — reHoMHBIE
BUPYCHI
Poxviridae Chordopoxvirinae Orthopoxvirus (V)
Bupychl OCIIbI YeJIOBEKa U (BUpYC HAaTypaIbHOM OCIIEI YEI0BEKA 1
JKUBOTHBIX 00e3bsiH)
Parapoxvirus (V)
Avipoxvirus (V)
Capripoxvirus (V)
Leporipoxvirus (V)
Suipoxvirus (V)
Entomopoxvirinae Pox A (I)
Pox B (I)
Pox C (I)
Herpesviridae Alphaherpesvirinae Pon 1 -BII' 1 (V)
Bupycsl reprieca u Pon 2 — BIIT" 2 (V)
HTOMETATTHH (BHpYycHI pocToro repreca 1 u2)
Betaherpesvirinae Pop 1. ITuToMeranoBupycChl YeJI0BEKa —
[IMB (V)
Pox 2. Lluromeranosupychl Mbiueit (V)
Gammaherpesvirinae Pon 1 (V)
(Bupyc Dncraiina-bappa, HBLV -
reprnetHyeckuii B — JIAMITOTPOMHBIHA
BHDYC)
Adenoviridae Mastadenovirus (V)
AJICHOBUPYCHI (BUPYCBI Aviadenovirus (V)
pecrupaTopHbIX
3ab0JicBaHHH)
Papovaviridae _ Papillomavirus (V)
| [anoBaBupychI Polyomavirus (V)
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Parvoviridae

Parvovirus (V) (RA-1 peBMaTOHIHBIH

[TapBOBHpPYCHI aprput; B19)
Dependovirus (rpymnina BEpyCOB
ameHocareiuToB (V), OCI0KHEHHS
aJIeHOBUPYCHBIX HHMEKIHiA)
Densovirus (I)
Iridoviridae Iridovirus (I)
Bupycs! pajy KHOCTH 'pymiia BUPYCcOB apUKaHCKOM
HAaCEKOMBIX nuxopazku ceuseit 1 ap. (V,D)
Baculoviridae Baculovirus (I)
Bupycel
A71epHOTOTIOJINA/IPO3a
Hepadnoviridae Bupyc renaruta B (HBV)
I'enajiHOBHPYCBI
PHK-renomubie
BHPYChI
Rhabdoviridae Vesiculovirus (V.,I)
Pabnorupychl (BHpYC BE3UKYJIIPHOTO CTOMATHTA)
Lyssavirus (V,I)
(Bupyc OemeHcTBa)
I'pynna pa6aosupycos pactennii (P.I)
Paramyxoviridae Paramyxovirus (V)
[TapaMHKCOBHPYCHI (BUpYCHI IAPArpUIIIa M JMHAEMHIECKOTO
MapoTUTa)
Morbillivirus (V) (BEpyc KOpH)
Pneumovirus (V) (pecniupaTopHO-
CHHTHIIHAIBHBINA BHPYC)
Orthomyxoviridae Bupycs rpunma A, B, C | Influenzavirus V)
Bupychl rpunmna (Influenzavirus C) (V)
Arenaviridae Arenavirus : V)
ApeHaBHpYCHI (BEpYCTMM(OIHTAPHOTOXOPHOMEHHHTHTA,
pupycJlacca (Hurepus))
Coronaviridae Coronavirus (V)
KoponaBupychl (11 Bunos, B ToM umcie SARS — BHpyC
ATHITMYHON MTHEBMOHHH)
Reoviridae Reovirus (V)
PeoBupychl Orbivirus (V)

(BHpYCHI KEeMEPOBCKO# IMXOPaKu H
KONOPAZICKON JTMXOPA/IKH)
Rotavirus (V)

Phytoreovirus (V)

Fijivirus (V)

I'pymnma BUPYCOB

puTorasMeHHorononuaposa (I)

Retroviridae Oncovirinae Bupycs! tina C (V)
Onyxonepoxnusie PHK- Bupycs! Tana B (V)
BUPYCHI U CXO/IHBIE Bupycs Tuna D (V)
AreHThI
Spumavirinae Pozs! He BoieneHsl (V)

(BUpYCBI, BLI3BIBAIOIIHE
CIIUSTHHE KJIETOK)

Pozsr He Boienensl (V)
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Lentivirinae

(Bupychbl MeUIEHHBIX
HHQEKIHH: BUCHBI-M3/I1
osen, BUY)

Bunyaviridae
ApboBupychl
Cyneprpymnibl
ByHbsIMBEpa | JIp.

Bunyavirus (V,I)

I'pymma MOCKUTHEIX Juxopanok (V.,I)
(cHIMIMHCKOH, HEATIOJIUTAHCKOH, IOTHHBL
Pudr)

I'pynmna KI'JI-Konro (V1) u 1p.
(KpBIMCKOf TeMOppariyecKoi IMXopaskH)
I'pynna Yxyruems (V,I)

Bupyc reMmopparu4ecKoii THXopaiKky ¢
MOYeYHBIM CHHJIPOMOM

Togaviridae
ApOoBHpYCHI
AHTUTEHHBIX TPYNN A U
B: BupyC KpacHYXH H Jp.

Alphavirus (V.I)

(apGoBHpYCHI TPYNTIBI A, BBI3BIBAIOIIKEC
nmuxopaaku YukyH-ryHb4, Jeca CeMIInKH,
Cunpbuc, KapeibCeKoii; sHIepanmiT
JoLaiei)

Flavivirus (V,I)

(ap6oBupychI rpynkl B: Bupyc jxenToi
JIXOpAJIKH, KJeeBoro sHuedanura,
OMCKO# IreMOpparHyecKoii JIMXOPaaKHu,
STMOHCKOro JHIedaInTa, ACHIe)
Rubivirus (V)

(BHpYC KpacHYXH) .

Pestivirus (V)

Picornaviridae
IHTEPOBHPYCHI

Enterovirus (V)

(BHPYCBHIIOIMOMHUEIHTA,

Koxkcakurp.A u B,

ECHO, suTepoBupycsl cepoTunos 68-71,
BUpYC remnaruTa A)

Cardiovirus (V)

Rhinovirus (V)

(113 cepOTHIIOB PHHOBHPYCOB)
Aphthovirus (V) (Bupyc sutypa)

I'pynmna BpycoB Gecno3BoHOYHbIX (1)

(Caliciviridae)
KanunuBupychl

Calicivirus (V) (supyc Hopdoik)

Filoviridae

Bupycst Map0ypr, D6ona
(BO30YAMTENH TSHKENBIX TeMOPParnyeckux
JIAXOPAJIOK)

Bupychl renarura Hu A,
uu B

IR

1.Bupycsi renatuta C, E
2.JlenbTa-BUPYC

Tpumeuanne. s 0603Ha4EHHS NOPAKAEMOTO BHPY!
cTaBsT JaTMHCKHe OyKBBI V  (II03BOHOYHBIE),
npejirnonaraeMble Ha3BaHHs 3aKIIOUCHBI B CKOOKH.

COM XO3MHA [10CTIe Ha3BaHUsA Pojia B CKOOKax
[ (GecmosoHouHble) Had P (pacTeHus):

Ipumep 2-z20 pybescHozo KOHMPONA

3anonnume mabauyy:
gnucamo ¢ c60600HbIE KIeMKU HA36AHUA 6UPYCOE U3 COOMEEMCMEYIOULUY cemeiicme.
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Tabmuna
CemeiicTBa BUPYCOB, MOPAXKAIOMIMX HECKOJIBKO THIIOB XO35CB

CeMencTBO Tun xo3seB

MO3BOHOYHEIC 6ecro3BOHOYHEIE IIO3BOHOYHBIC H pacTeHus 1
0ecro3BOHOYHBIE .0ecrmo3BOHOYHEIE

Poxviridae
Iridoviridae

Rhabdoviridae

Togaviridae

Bunyaviridae

Reoviridae

Parvoviridae

Picornaviridae

6.4.3. [lepeveHs BOIPOCOB K MPOMEXKYTOMHOMY KOHTPOJIIO (3a4eTy) MO AMCUMILIHHE

SCROO R TIOR8 LoD S

RO RO B RO B B B B = b et b e b e
Qo UMb WLWRN—,OoOYVEENOWUn WD —O

«CrienriaBbl BHPYCOJIOTHS» 110 HTOramM 7 cemMecTpa.

JlaTh onucanue aGOPTHBHOTO MyTH BUPYCHOH MH(eKIuH

JlaTh OIHCAHKUE PENpPOAYKTUBHOTO ITyTH BUPYCHOH HHEKIIH

JlaTh onucaHHe HHTErPaTUBHOIO Iy TH BUPYCHOM HH(EKIHH

B ueM cOCTOAT TPY/AHOCTH CO3JaHHA YPPEKTHBHBIX BAKI[WH POTHB rpunmna?
C¢opMyTHpPOBATH OCHOBHBIE OTJIMYHSI BHPYCOB OT KJIETOUHBIX (GopM KHU3HU
MeTo/ibl KyIbTUBHPOBaHKs BUPYCOB

MeTo;1b! IMArHOCTUKH BHPYCHBIX HHpeKImii

Bupychl, BbI3bIBAIONIAE HeHpouHPeKInu

Bupycsl, BEI3bIBAIONIME PEUMYIIECTBEHHO KHIIEYHbIC HH(peKI

. Bupychbl, BEI3BIBAIOLINE «IETCKHE» HHPEKIUH

. BupycHl, BBI3BIBAIOLHE PECTTHPATOPHBIE HHPEKIHH
. PHK-conepkaiuue 6axkteprodar.

. ITuxkopHaBUPYCEI.

. (PnaBUBHUPYCEL

. ToraBHpYyCHL.

. Bupych! pacTeHui.

. PabnoBupycsl.

. [TapaMHKCOBUPYCEI.

. OpTOMHKCOBHPYCBL.

. ByHBABHPYCEIL

. ApeHaBHPYCEL

. PerpoBupychr.

. IlapsoBHpYCEL

. bakrepuogaru ¢ oanonenoueunoi JIHK.

. Bupychsl rpynisl oCIbl-OCIOBAKIIMHEL.

. I'epriecBUpPYCBHI.

. [TanoBaBUpyCHI.

28.
. Buporenus u ymMmepeHHBIC BHPYCBIL.
. Bupou sl

. Bupyc rematura aeibra.

. [IprOHBL

AJIEHOBHPYCBHI.
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33. UnTepdepon.

6.5 ®oHa OLEHOYHBIX CPEICTB
Honupii 6ank 3anaHuil 11g TeKyIero, pyOekKHBIX KOHTPOJIEH M IPOMEXYTOYHOH aTTECTAaIHH IO
JMCLHMILUTMHE, TOKa3aTeld, KpHTEpHH, INKalbl OLCHUBAHMA KOMIETEHIHH, METOAHYECKHE

MaTcpHalibl, ONPEACIIAIONHE IPOLEAYPBI OLICHUBAHUS 06pa30BaT€J'IBHBlX PE3YyIbTaTOB, IIPHBEACHEI B
y‘-IBGHO-MCTOILH‘ICCKOM KOMILJIEKCE JUCHUIIIMHEL.

7. Yuebno-meroauveckoe H nupopmannonnoe obecnedenue QHCHHILIHHBI

7.1.0cnosnaa numepamypa

Hetpycos A.U., Korosa M.b. Muxpo6uosnorus : yueGHHK : s CTYICHTOB BY30B, 00y4aromuxcs 110
HaIpaBJICHUIO MOAroTOBKM Oakanaspa "buonorus" u 6HonornueckuM crerpansaoctsm / A, H.
Herpycos, H. b. Korosa. - Mocksa: Akanemus, 2007. 350 c.

7.2. lonoanumensnas numepamypa

Jlyxomckas K.A. MUKpOOGHOTIOTHS ¢ OCHOBaMH BHPYCOJIOTHH : y4eOHOEe ocobHe 11sl CTyAEHTOB
NeJaroruyeCKux HHCTHTYTOB 0 OHOJIOTHYECKUM B XHMHYECKHM crienuansHocTsM / K. A.
Jlyxomckas. — Mocksa: [Ipocsemenwue, 1987. 192 c.

7.3 Ilepuoouveckue uzdanus

Muxpobuonorus. M. (12 HoMepoB B rox).

Bonpocrsisupyconoruu: xxypran / nogpen. Jissosa/l.K. - M. :Meaununa

MornekyispHasreHeTHKa, MHKPOOHOJIOTHSHBHPYCOOTHS {HAY YHO-TEOPETHYECKUIDKYpHAN / TIOpPE].
C. B. Kocrposa. M. :Menuiuna

7.4 Memoouueckaa numepamypa

Haymenko 3.C. OcHOBHBIE HMEHA H JaThl B HCTOPHH MHKPOOHOJIOTHH (METOIAMYECKHE YKA3AHHS).-
Kypran: KI'V, 2006.- 35 c.

Haymenko 3.C. Ommas Bupyconorus (Metoaudeckue ykasanus) /Ha npasax pykommcn.- Kypram:
KI'Y, 2017.- 35 c.

Haymenko 3.C., Haymenko H.W. W3yuenne 6uopasnooGpasus pacrenuit, rpu6os,
MHKPOOPraHU3MOB H BUPYCOB : METOJIHYECKHE YKa3aHHUs K KypcaM «AJIbroJIOrHs H MUKOJIOTHSY,
«Beiciiue pacrenus», «Mukpobuonorus», « BUpyconorus» i CTyI€HTOB CIENHATBHOCTH
BUOJIOI'MA (020201, 050102) / MunncTepcTBo 06pasoBanus 1 Hayku Poccuiickoit ®enepanun [u
ap.] ; [coct.: 3.C. Haymenko, H.H. Haymenko]. - Kypran: U3parensctso Kypraucxoro
rocyaapcTBeHHOro ynuepcurera, 2009. - 46 c.

7.5 Humepnem-pecypcut
Ne HurepHer-pecypce Kparkoe onucanue
e e ®enepanbHbli noprai «Poccuiickoe
obpa3oBanue»
http://ru.wikipedia.org DHuknoneaus Bukumenus

CaiiT MoCKOBCKOIr0 rocy1iapcTBEHHOTO
yHHBepcuTeTa UM. M.B.JlomoHOCOBa

6
7
8 | http://www.msu.ru
9

http://elibrary.ru DnekTpoHHAas Hay4yHas OuOIHOTEKa
Hayuno-o6pa3oBartenbHelit poekT,
6 | http:/sbio.info HOCBAIEHHBIH OHONIOTHH ¥ CMEKHBIM
HayKam
7 | http://www.ebio.ru/index-1.html Buomnorus - a1eKTpoHHbIH y4eOHHK.
8 | http://www.cellbiol.ru HndopmarioHHo-cripaBoYHbIH pecype o
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6uosoruu

http://lib.kgsu.ru/

bubmorexa KI'Y

10

http://www.studentlibrary.ru/

OnexTpoHHas OubNIMOTEYHAs CHCTEMA
"KoHcynbralt cryneHTa"

11

http://propionix.ru/knigi-po-mikrobiologii

Wundopmannonnas cucrema Propionix.ru -
Kuuru no MukpoGHooruu

SRR LR

MaTCpHEUIbHO- TeXHHYECKoe ofecrieueHue o peaH3aiil JUCLHHUIIIUHEI OCYILECTBISETCA B

9. ”TH®OPMAILIMOHHBIE TEXHOJIOI'MH,
IIPOI'PAMMHOE OBECIIEYEHHE
U UTH®OPMAIIMOHHBIE CITIPABOYHBIE CUCTEMBbI

9BC «Jlanby»
IBC «KoHcynbTaHT Ty IeHTa)
9BC «Znanium.com»

«l"apanT» - CIpaBOYHO-TIPABOBAs CHCTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIINHBI

cootBeTcTBHH ¢ TpeboBanuamu GPI'OC BO mo manHoi 06pasoBaTenbHOl IporpamMme.

Bee nekumu  obecrneyeHsl MyNBTHMEAWMHBIMEH Npe3eHTANMAMH. JIHCHMIUIMHA YHTAeTCs B
CICUHAM3HPOBAHHBIX  ayJUTOPHSX, CHAOXEHHBIX HEeoOXOAMMON anmapaTypoil (mepeHocHOl

NEPCOHANBLHBIH KOMIIBIOTED, MYIBTUMEUHHBIH POEKTOP, MYJIbTUMEAMAHEI IKpaH).

IIpakTH4yecKne 3aHATHA TNPOBOMATCS B CIENHAIBHO 00OpYNOBAHHOM yueOHOM

nabopaTopuH  MHKPOOHOJIOTHH,  OCHAIECHHOM

MHKPOCKONaMH, OHHOKYJISPHBIMH  JIYIIAMH,
MHKPOCKOITHOH CHCTEMOW BH3yalW3alldd ¢ BO3MOXKHOCTSAMH 3alliCH M IIPSMOrO BBIBEJICHHS
H300paxenus Ha GonbuIoH sxpa. ITofKmOYeHHe K CeTH HHTEPHET NI03BOJISET HCIIOIB30BATE B XOJ€

IPpaKTHYCCKHUX 3aHATHI BO3MOXKHOCTH OHJIAMH - TEXHOJIOTHIA,

Jist oBecnieyenust caMOCTOATENBHOM PaGOTHI 0OYYAKOLIMXCS UCTIONB3YeTCA IATEPATypa,

COTJIaCHO CIIUCKY B pasnene 7.

25




AnHOTanyA K paboueli nnporpaMme JHCIHILIMHLI
«CnenrjiaBbl BHPYCOJIOTHS

00pazoBaTe/IbHO IPOrpaMMEI BEICIIET0 00pa30BaHus —
nporpaMMel 6akanaBpuata
06.03.01 — buoJsiorus
Hanpasnennocts:
«Obmasi Omostorus»

Tpynoemkocts nucnunmanss: 2 3E (72 akagemudeckux yaca).
Cemectp: 7 (ounas popma obydenns), 5(3aounas popma o6yueHus)
@opma IpoMeKyTOUHOM aTTeCTalluK: 3a4eT.

CoaeprraHne THCIHNIHHBI

Beenenne B ucropuio BHpyconornn. Mecto BupycoB B 6Guocepe. CTpyKTypHBIE 0COGEHHOCTH,
OHOXMMHSI, F€HETHKA, MOJIEKY/IApHAsA GHONOrMA W OCHOBBI PENpPOAYKIHH BHPYcoB. OcoGEHHOCTH
BHPYCHOM MH(EKIHMH Ha KJIETOYHOM, OPTaHH3MEHHOM H MOy suoEHoM ypousx. PHK - u JTHK -
conepiaiue Bupycel. Bonpocsl kinaccudukanuy BUpycoB. BsauMoeiicTBs BUPYCOB H KJIETOUHBIX
(opm xusnu. Undeximu, Be3bBaeMeie BupycamMu. OTIeNbHbIE TIaBBI MEIHI[MHCKOM BHPYCOJIOTUH,
YaCTHOHM BUPYCOJIOTHH W CMEXKHBIX C BHPYCOJNOTHEH THCIMIUIAH: HMMYHOJIOTHH, SITHIEMHOIOTHH,
T€HETHKH, MOJIEKYISIPHO#H GHOJIOTHH.
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