MMUHHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHMUSA PO
®I'BOY BO «MHT'YIICKUM I'OCYJIAPCTBEHHbI YHUBEPCUTET»
OUJIHAJ ®I'BOY BO «MHT'YIHICKHAN I'OCYJAPCTBEHHBI YHUBEPCUTET»

ATPOUHXEHEPHBIN ®AKYJIBTET
KA®EJPA «AI'POHOMUA U MCX»

COI'JTIACOBAHO YTBEPXKJAIO
PykoBonuTens 00pazoBaTebHON IPOrPaMMBI Jlexkan arpouHXeHepHOTro (paKyabTeTa
/ A 1O. JleiimoeBa /| M.1.YxaxoB
oT «28» anpens 2026r. ot «30» anpens 2026r.

PABOYASI IPOTPAMMA JUCLHUTIIUHBI (MOLYJIST)

51.0.18 <MUKPOBUOJIOTI'U»

Hanpasnenue noaroroBku (6akagaBpuar)

35.03.04 ArpoHomust

HanpagisieHHOCTH (IPOdUIb MOATOTOBKH)
I1710100BO1IEBOACTBO

KBanuduxarys BeImycKHUKA
bakaaasp

dopma o0yueHust
Ounas

Ha3zpansb, 2026r.
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1. IEJMA OCBOEHMUS YYEFHOM JUCHUILIAHBI

Heap aucnumiaunbl — QopmupoBaHWEe 3HAHWK W YMEHUH 1O OOIIeH W YacTHOM
MUKpPOOHOJIOTUH, MHUKPOOMOJIOTUYECKUM TpoleccaM TMpu  MPOU3BOJCTBE M HepepadoTke
CEeNbCKOXO035MCTBEHHON ITPOIYKLIUH.

3agayamMu JUCHHUILIMHBI ABJISETCS U3yYeHHe:

- OCHOB 00IIIeHl MEKPOOHOJIOTHH;

- YaCTHOM MHUKPOOHOJIOTHUH: IOYBEHHAs MHUKPOOHOJIOTHs, S3MH(PHUTHBIC MHKPOOPTaHH3MBI,
MUKPOOHOJIOTHS 3€pHA, KOPMOB, TPOAYKTOB KUBOTHOBOJICTBA U MTUIIEBOACTBA, KOHCEPBUPOBAHUS,
BUHOJEIHUS; MHKPOOHMOJIOTMYSCKHE IPOU3BOJCTBA OHOIPENApAaTOB  CEIbCKOXO3SHCTBCHHOTO
Ha3HAYEHHUS,

- OMOKOHCEPCHH OTXOJIOB CEIILCKOI0 X031 CTBA U ITepepadaThIBAIOIIEH MPOMBIIUICHHOCTH.

2 MecTo AucuMILIMHBI B cTpyKkType OOIL.
MuxkpoOuonorus» BXOIUT B pazien obmenpodeccuoHanbubie aucruruivabl (OITT)

OCHOBHOM 00pa30BaTEIHHOM MPOrpaMMbl TOATOTOBKH 10 crieruanbHoCcTH 35.03.04«ArpoHOMHUSIY.

CBs3pb AUCHHUIIIINHBI «MI/IKpOﬁI/IOJ'[OFI/Iﬂ» C IpeAbIAYIIUMHU NUCHUIIJIMHAMHU

Taoauna 2.2.
Kon JIMcuUnJIMHbBI, CMEKHbIE ¢ JUCITUNIMHON Cemectp
JTUACHHUILIAHbI «Mukpoomno0rus»
b.1.B.15 IlouBoBenEHUS ¢ OCHOBAMU I'€OJIOTUN 3

CBs3b AUCHHUIIIMHBI ((MHKpOﬁl/IO.]IOFI/Iﬂ» CO CME’KHBIMMU JUCIUIIJIMHAMU

Taoauna 2.2.

Kon JIMcIUMIMHBI,  CMeXHbIe ¢ JMCIHUILIMHOM Cemectp
TUCHUILTHHBI | «MHUKPOOHOJIOTHSD)

b1.B.O1.7 3amura pacTeHUM OT BpeAuTenei 3

CBa3b AUCIHUIIJIMHBI ((MHKpOﬁI/IOJIOFI/IH» C mocJIe Ay OIIUMHA JUCHUIIIMHAMU

Taoauna 2.2.

Kon JAucHuIuIdHbI, CMEXKHbIE ¢ JTHCHHUILIMHON Cemectp
AUCHUILTUHBI |« MHUKPOOHOJIOTHSD)

b1.B.O/1.4 I'enernka 1-2
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3.B pe3sysabTaTe

ocsoeHua OIIOII

BO O6akasiaBpuaTano HalpaBJ/IEHUIO

noAroroBku 36.03.04 ArpoHoMusl, BBIIYCKHUK J0J/IKEH 00/1aaTh C/IeAyIIIUMHA
YHHMBepCaJIbHbIMH, 001enpo¢deCcCHOHATbHBIMUA KOMIIETEHLUAMU:

3.1. YHuBepcaibHble KoMneTeHIMH (YK) 1 MHAUMKATOPBI UX JOCTHXKEHMS:

dopMmupyemasn Kon, Copepxanne 3Tana GopMHPOBaHUS
on KOMIIETCHIIMA HauMEHOBaHUe KOMIICTCHIIMHA
HHAUKATOpA
JOCTHKEHUSA
YHHMBEpPCAJIbHO
i KOMIIeTeHIIHH
YHuBepcajibHble KOMIIETCHIIHMU
VK- Cnocoben YK-1.1 3HaTh:
OCYIIECTBIIATh AHanusupyer 3aaady, - METOJUKY IOHMCKAa U KPUTHYECKOIr0 aHaJIn3a
TIOWCK, BBIIENSAS e€e 0a30Bblg HCTOpUUECKOU MH(OpMAIIHK;
KPUTUYECKHH  aHalW3 | COCTaBIIAIOILUE; - ucTtopuueckue (GaxTbl, COOBITHA, SBICHHUS,
HCUHTE3 WH(POpPMAIUH, YK-1.2 MIPOIIECCHI, TIOHSATHS, Teopud, THUIIOTE3bI,
MPUMEHSTh Onpenenser, XapaKTepU3yIOllie CUCTEMHOCTb, IIEJIOCTHOCTh
CUCTEMHBIT UHTEPIPETUPYET U | MCTOPHYECKOTO IpOIecca;
HOIXO., IJISL | pAH)KUPYET - MOHATUIHBIN annapar JUCUUILIMHBI, TEOPUIO
PELICHUATIOCTABIICHHBIX | KH(POPMALHIO, UCTOPUH, METOAMKY apryMEHTalUd COOCTBEHHOH
3ama4y TpeOyeMyo I | TOYKH 3PCHHUSI.
pelieHus YMmers:
TIOCTaBJIEHHOM - pasrpaHUYMBaTh HCTOPUYECKHE MOHATUS U
3a7auy; TEPMUHBI;
YK-1.3 - (dopmupoBath CcOOCTBEHHBIE MHEHHS U
OcymecTBuser CY)XIEHHsI, apryMEHTHpPOBaTb CBOHM BBIBOABI U
NOMCK HMH(OPMALUMHU | TOYKY 3PEHHUS [0 HCTOPHUIECKUM TIpodIIeMam;
A pemcHuA - OPHUECHTHPOBATHLCS B HCTOPUYICCKOM
HOCTaBJIEHHOM MPOCTPAHCTBE M BPEMEHH; OCYLIECTBISTH ITOMCK
3a7auu o | ucropuueckor MHGoOpMAaIHu.
Pa3IMYHbBIM TUIIAM Baanern:
3aIpOCOB; - HaBBIKAMH TOCTAHOBKHM LIeNM, BbIOOpa myTei
VK-1.4 Ilpu | ee pmocTkeHus, BocHpusTHs UHPOPMALMU U €€
o0pabotke KPUTHYIECKOTO aHAIIN3a H 0000IIECHHS;
vH(popMaIH - HaBbIKaMH(OPMHPOBaHUS  COOCTBEHHOH
oTIM4aeT (GaKThl OT MHUPOBO33pEHYECKOMN MO3HLINY;
MHEHHUH, - HaBbIKAMHU  BBIABICHHUS  HMCTOPUYECKOU

MHTEPIIpETALNH,
OIIEHOK, (OpMHUpYET
COOCTBEHHBIE
MHEHHUSI U CY)KICHHS,
apryMEeHTUPYET CBOH
BBIBOJBI U TOYKY
3peHus;

YK-1.5

HHPOPMAIMK W €€ KPUTHIECKOTO aHajam3a |
000011IeHHS.
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HEOOXOIUMBIX TUTS
pellicHHusT THUTIOBBIX 3aja4
B 00JacTH arpOHOMUH
OIIK-1.2 Ucnonb3yeT
3HaHUA OCHOBHBIX
3aKOHOB MaTEeMATHUYECKHX
W €CTECTBEHHBIX HAyK JJIs

PaccmarpuBaet U
npeajaraeT
BO3MOYKHBIE BapUaHTHI
perIeHus
IIOCTaBJICHHOM 3aJIadH,
OLICHUBAsI uX
JOCTOMHCTBA "
HEJIOCTATKH.
DIIK-1 OIlK-1.1 3HaTh:
JemoHCcTpHUpyeT  3HaHUE - OCHOBHBIE IIOHATUS U  METOIBI
OCHOBHBIX 3aKOHOB | (yHZaMEHTANbHBIX pa3JelIOB MaTeMaTHKH,
MaTeMaTUYECKHUX, HE00X0IMMBIC B npoheCcCUOHANTBHOMN
CCTCCTBCHHO -HAay4YHBIX U JACATCIIBHOCTH,
o0rmerpodeccHOHaIBHBIX - OCHOBHBIE 3aKOHBI
JUCTIATUINH, €CTEeCTBEHHOHAYYHBIX  JWCHOUIUIMH  JUIS

pelieHuss CTaHAAPTHBIX 3a1a4 B OOJIACTH
po(heCCUOHAIBHON JIeATEIIbHOCTH;

- TPUHIMIBI, METOABl M  CpElCTBA
perIeHns CTaHIAPTHBIX 3a/1a4q
npodecCHOHANBLHON JIESTENBHOCTH HA OCHOBE
WH(POPMAITMOHHOW ©  OmbOImorpaduyeckon
KyJbTYpHI C TIPUMEHEHNEM HH(OPMaIMOHHO-

Crocoben  pemaTh | PEIIEHHS  CTaHIAPTHBIX | KOMMYHMKAlMOHHBIX TEXHOJIOTUH U C yUETOM
THIIOBBIE 3ajauy | 3a7a4 B arPOHOMUU OCHOBHBIX TpeOOBaHMH WH()OPMALMOHHOM
npodeccroHaTbHOM OIIK-1.3 Ilpumensier | 6e30macHOCTH
JeATEITEHOCTH Ha | UH(OPMAIMOHHO- YMmerb:

OCHOBE 3HAHUK | KOMMYHHMKAIIMOHHBIE - UCIIOIb30BaTh MaTeMaTH4YecKHue
OCHOBHBIX 3aKOHOB | TEXHOJIOTHH B paboTe METOJBI JUISl PEUICHUS IPUKIIAJHBIX 3a]1a4;
MaTeMaTHYECKHX, - YUTaTh HAYYHYIO JIUTEPATYpy 1O CBOEH
€CTECTBEHHOHAYYHBIX U CHELHAIbHOCTH, UCTIONB3YIOILY IO
o6m1enpohecCHOHAIBHBI MaTeMaTHYEeCKH anmapar;

X JCIUTUIAH c - TNPUMEHSATh  OCHOBHBIE  3aKOHBI
PHMEHECHUEM €CTeCTBCHHOHAYYHBIX  JIMCIMIUIMH  JUIS
nH(pOpMaIMOHHO- pelieHns CTaHAApPTHBIX 3a1ad B 00JIACTH
KOMMYHHUKAIMOHHBIX npodeccnoHanbHOM AEATETbHOCTH.

TEXHOJIOT U - pemiath  CTaHJApTHBIE  3a/a4u

npodecCHOHANBHON ESITENbHOCTH HA OCHOBE
MHPOpPMaMOHHOH u  Oubnmorpaduueckon
KYJILTYPBI ¢ TIPUMEHEHHEM HH()OPMAIIMOHHO-
KOMMYHHMKALIMOHHBIX TEXHOJIOTHH U C YIETOM
OCHOBHBIX TpeOOBaHUH HH(POPMALIMOHHON
6e30MacHOCTH

Baaners:

- MATEMATUKOCTATUCTUYCCKUMHAN
METOJIlaMU  00pabOTKH SKCIEPUMEHTAIBHBIX
JTaHHBIX;

- HaABBIKAMHU MHUCIIOJIB30BAHUA OCHOBHBIX
3aKOHOB eCTeCTBeHHOHay‘IHI)IX JUCIHUITIIINH
JUTSL pEIIeHUs] CTaHJAPTHBIX 3a7ad B 00JacTu
po(heCCUOHANTBHON NIEATEIILHOCTH;

- HaBBIKAMH IIOJITOTOBKU

0030poB,
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AHHOTAIIHI, COCTABIICHHS pedeparos,
HAay4YHBIX  JIOKIAJOB,  MyONmMKalui, H
oubimorpagpuu 1o Hay4YHO-
HCCIIEZIOBATEIbCKOH ~ paboTe ¢ ydeToM
TpeboBaHMI nH()OPMAITMOHHOM
6e30macHoCTH
OIIK-5.1 Ilox 3HaTh:
PYKOBOJICTBOM -CIOCOOBI y4acTHs B HPOBEICHUN
FoToB « | ciemmanucra  Goee | PKCICPHMEHTATBHBIX UCCIIeIOBaHMIA B
p— 5 | BBICOKOI ;ltl)vcl)iebc.CHOHanLHon JESITEbHOCTH
OINK- | IPOBC/CHUH KBZJS?ST;aHHH s - M3y4YaTh CIOCOOBI y4acTusi B HPOBEIACHUH
S 9KCIICPUMEHTAIBHEIX | YTACTEY SKCTIEPUMEHTAIIEHBIX WCCIIEI0BAHNI B
UCCIIEIOBaHMU B | [IPOBCACHAN rpoeccnoHambHON NesITeTbHOCTH
npodeccuonanboil | PKCTIEPUMEHTANBHBIX [Tp o
NEeSATETbHOCTH HCCIICNO0BaHNH B - cnocobaMH  ydacTus B HPOBEJECHHH
0071aCTH arPOHOMHH | 3KCrIepUMEHTAIBHBIX MCCIIeIOBaHUI B
OIIK-5.2 PO eCcCHOHATBHOM AeSTeTbHOCTH
Hcnons3yer
KJIACCHYECKHE u
COBpPEMEHHBIE
METO/TbI
HCCIIEIOBaHUS B
arpOHOMHUU

4. OFBEM JIJUCHUIIIUHBI U BUAbl YYEBHOM PABOTHI

B nmannom pasnene mnpuBeneH 00beM JUCHUIUIUHBI (Moayns) «MwukpoOuonmorus » B
3a4eTHBIX €AMHUIAX C YKa3aHHEeM KOJMYECTBAa aKaJeMUUYECKMX WM acTPOHOMUYECKHX
4acoB, BBIJIEJICHHBIX Ha KOHTAKTHYIO paboTy oOywarommxcs C IpernojaBaTesieM (M0 BHAAM
y4eOHBIX 3aHATUI) M Ha CaMOCTOSTENbHYIO paboTy oOyuatommxcs. OOO0OIIEHHBbIE AAaHHBIE MO
o0beMy yueOHOW AMCUMIUIMHBI HpuBeleHbl B ¢opme Tabdn.4.1. B dopme Tabn.4.2. mpuBeneHbl
paszensl IUCHUILTUHBL U BUJIbl YIeOHBIX 3aHITHH.

O0bem qMCHUIIMHBI M BBl y4eOHOH padoThl

Tab6anuna 4.1.

Buj yueOHoii padoTbl Bcero IlopsiakoBbIii HOMep ceMecTpa
3
OOmast Tpy10eMKOCTh TUCIUIIIMHBI BCETO (B 2

3.€.), B TOM YHUCJIE: 2

KypcoBoii npoexT (pabora)

AyaUTOpHBIE 3aHSATHS BCETO 34 34
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(B akajg.4yacax), B TOM YHUCIIE:

Jlexun

18

18

HpaKTI/ILICCKI/Ie 3aHATHUSA, CCMHUHAPhI

16

16

JlaGopaTopHbIie pabOThI

CamocrositenbHas pabota

aKaﬂ.qacax), B TOM YHUCIJIC:

BCCIro

(B 38

38

Bun utorosoii arrecTanyiu:

3auer/mudd.3auer

Koncynpranus

OK3aMeH

OO6m1ast Tpy10€MKOCTb JTUCITUTUIAHBI

72

72

5. COAEPXAHUE JMCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 11O TEMAM

(PA3JAEJIAM) C YKABAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMHUYEKNX YACOB 1 BU1OB

YUYEBHBIX 3AHATHI

No Tema u conepxkanue Bun 3angrwii, Harnanusie JIut-pa
I/TI KOJI-BO 4acOB mocoOust
Jlexuu |IIpakTny. |CemuH.
(;mabopar)

1. [Tema 1. IIpenmer, OOBEKTHI U 2 Jlexkuus-ipe3enta | OcHOBH: 1-2
3a/1a4l MUKPOOHOJIOTHH. s JlomomH:
Mopdosorust GakTepuid. 4,57

2.  [Merabonmusm 2 2 Jlexmus- OcHoBH:1-2
MUKPOOPTaHU3MOB MIPE3CHTAITUS Jomons:

45,7
3. [Tema.3 ®epmeHTHI, Jlexkuusi-ipe3enTa | OcHOBH: 1 -2
CBOMCTBA, KJIACChI s JlomonH:
2,3,8
4. [Tema 4. Iluranue MUKpPOOOB. 4 2 Jlexus- OcHoBH:1-2
MIPE3EHTALA Homnons:
[IpakTuka — 456,7
MHUKPO
TIpernapaTsl
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5 Tema 5.buocunres OeIKoB, 4 Jexmusg- OcuoBH:1-2
YIJIEBOJIOB 2 MIPE3CHTALINS JlomoiH:
[TpakTuka- 4,5,6,7
pernieHue 3a1a4
o
MOJICKYJIAPHON
OnoIoruu
6. [Tema6.CrocoObl Moy4eHUS Jlexmus- OcHoBH:1-2
MHUKPOOpPIraHu3MaMHu 4 4 IIpe3eHTaMs JlononH:
SHEPTUH. [IpakTuka- 2,3,4,5,6,7,
MUKporpenaparsl |8
7. [Tema 7.BmusHue hakTopon Jlexuus- OcHoBH: 1-2
BHEIITHEH Cpe/ibl Ha IPe3CHTAIHS JlomouH:
MHUKPOOPTaHU3MBbI [IpakTuka- 45,6,7,8
MUKPOIIPETIapaThI
8. [Tema 8. 'eneTnka u cenexkuus 4 Jlexiusi-
OakTepuii NIPE3CHTALINS
[IpakTuka-
MUKPOIPEIapaThl
9. [Tema9. IIpeBpamenue 2 Jlexiusi-
MHUKPOOPTraHU3MaMHU IIPE3CHTALINS
0€3a30TUCTBIX COCIUHCHHUI.
Oxucnenne opraHu4ecKux
BEIIeCTB. XUMH3M. 3HaUCHUE
MIPOIIECCOB.
10. ([Tewa. 10. IIpeBpamenue 2
MHUKPOOpPraHU3MaMu
COCTMHCHHI a30Ta.
AzoTdukcarms,
AMMOHHU(UKAITUS
MToro: 18 16

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

OcBoeHMe Kypca OCYILECTBISIETCS Ha MNPAKTUYECKUX 3aHATUSAX, a TakkKe B Ipolecce
CaMOCTOSITENIbHOW pabOTOM CTYJEHTOB C TEOPETHYECKOW JUTEpaTypod U C MPAKTUYECKHUMHU

3aJaHUSIMU.

[Ipu moaroroBke OakamaBpOB-OHMOJOIOB MOXKHO BBIOpATh CIEYIOUIME OCHOBHBIE (POPMBI

MPOBEJCHUS YUEOHBIX 3aHITUMN:

® HHTCPAKTUBHBIC JICKIIUH,

® JICKIMH-TIPpECC-KOH(DEPEHITNH;
® TPCHUHTU M CEMHHAPHI 110 Pa3BUTHIO MPO(HECCHOHALHBIX HABBIKOB,
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® PYIIIOBBIC, HAYYHBIC TUCKYCCHH, ICOATHI.
Tao6auma 6.1.

AKTHUBHbIE U HHTEPAKTUBHbIE (POPMBI IPOBeIeHUS YHeOHBIX 3aAHATHI 110 JUCIHUILINHE

Ne Tema nporpamMMbl AUCITUTIIIUHBI [Tpumensiembie Kou-Bo aygur.
TLIL. TEXHOJIOTHH Yacos (u3 yueo-
HO20 NIAHa)
1 [Ipeamer, 0OBEKTHI M 3aJa4d MUKpOOHoJOTHH. | JIekums ¢ 2
Mopdomnorust GakTepuii. IIPE3EHTALUEH.
I'pynmnosasi,
HayJIHAS
JTUCKYCCHSL.
2 Mertabomuzm  Mukpoopranm3moB. Depmentsr, | Jleknus ¢ 4
CBOIICTBa, KJIACCHI MIpe3eHTaIHEH.
Jlexums-nipecc-
KOH(DepEeHIIHSI.
3 buocunte3  GenkoB, yrieBogoB. CmocoObl | Jlekius ¢ 2
MOJTyYEHUSI MUKPOOPTaHN3MaMH SHEPTHH MIpe3eHTaImen
4 ['enetuka u cenexius 6akTepuit Jlekuus ¢ 2
Mpe3eHTaINE
5 [TpeBpaiienue MUKpoopranuzMamu | Jlekuus ¢ 2
0€3a30THCTHIX COCTUHEHHIA. Oxucnenue | mpe3eHTannei
OpPTaHMYECKHUX BEIIECTB. XWUMHU3M. 3HAUCHHE
TIPOIIECCOB.

7. NEPEYEHb YYEBHO-METOJAMYECKOI'O OBECIIEYEHUS JIs]
CAMOCTOSTEJILHOM PABOTHI OB YUYAIOIAXCS 1O JUCHUTIINHE
(MOJLYJIIO)

AyIHMTOpHAasi CAaMOCTOATEIbHAsA padoTa 00y4arOIIMXCs.

dopmaMu  3alaHUR JUISI CAaMOCTOATENBHOM paboThl 0O0ydYaroUIMXCS B ayAUTOPHUH O]
KOHTPOJIEM IIPENOIABATEIIS SIBIISIIOTCA:
e KOHTpOJIbHas paboTa;
®  KOJJIOKBUYM;
® TECTHPOBAHMUE;
® 3amIMTa OTYETa O BBHINMOJHEHHOH Ja0opaTOpHOM paboTe MM MpakTUYeCKOl padoTe.
CamocTtosaTenbHas paboTa oOydarolUXcsi B KOMIIBIOTEPHOM Kjacce (B JUCTAHIIMOHHOM
pe’KuMe) BKIIIOYAET CJENyIOIIUe OpraHu3aloHHbIE (OpMBI yuyeOHOH aedTenbHOCTH: paboTa ¢
AIIEKTPOHHBIM YYEOHMKOM, IMPOCMOTP BHJICOJIEKIIMHA, KOMIBIOTEPHOE TECTHPOBAHHE, HU3yUYEHHE
JIOTIOJIHUTEIbHBIX TEM 3aHATHH, BBIIIOJHEHUE JOMAIIHUX 3aJaHUN U T.J.
Tabauna 7.1.
Coaep:xkanue, BUIAbI 1 METOAbl KOHTPOJIAA CAMOCTOSATEJIbHOI padoThl
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Ne |HammenoBanue pazzena (TeMbl) JUCIUTUTAHBI Bun camocrostrennbHOM MeTo1b1 KOHTPOJISt
1/ paboThI CaMOCTOSITEIILHOM
paboThI
1. O6m1ast MOp¢hoIOTHst MUKPOOHOM KIIETKH. Hammcanwue pedepara 3ammra pedepara
2 OTnuuuTenbHbIe ocobenHoctu|IloaroroBka K  Jnoxiany|3amura
IYKapUOTHYECKOHN M MPOKAPUOTHIECKOH KIETOK. | pedepara
5.0cobeHHocTH CTPOCHUS KJIETOYHOU
crenku I' (+) u I (-) Gakrepuii.
3 Cropoo0OpazoBanne Oaktepuii. Crpoenue |Hammcanue pedepara 3amuTa pedepara
CIIOPBI.
4 TuHKTOpUATIBHBIE CBOWCTBa OakTepuil. [ToaroroBka x moxnany |3amura pedepata
[TpocToii MeTO 1 OKpaIMBaHusl. pedepara
8.0Oxkpacka no ['pammy.
9.0kpacka 1o Oenku.
o) VIOD(DOJIOTTSI  TPH0OB,  aKTHHOMUIICTOB, [[TOATOTOBKA K AOKIady|3allATa peQepara
MIPOCTEUIIHX, CIIHPOXET, MUKOILIIa3M, | pedepaTa
6 Turnbl cper. KyneruBupoBanue | Hanucanue pedepata 3amuTa pedepata
MUKPOOPTaHU3MOB
7 |UckycctBennble  murTatensHble  cpenbl, ux|[loaroroBka k  noxnmany|3amurta pedepara
kinaccudukanus. TpeboBanus, pedepara
MpeIbsIBIsIEMbIC K MUTATEIBHBIM CPEIaM.
8 |Bbpoxenue. Tumnsl OposkeHUsI. Hamnucanue pedepara 3ammra pedepara
.CniuptoBoe OpokeHHe. Xumuswm,
BO30Y/IUTEINN.
9 Hopmanbhnas ~ mukpoduiopa  opranusma|llogroroka Kk poxiaay|3amura pedepara
yesoBeka u ee pyHkuun. lucoakrepuos. pedepara
10 |[eiicteue Y®U Ha  MukpoOHyr Kietky,|[logrotoBka k  moknany|3ammra pedepara
MIPAKTUYECKOE IPUMEHEHHE ATOTO ICUCTBUS.  |pedepaTa

8.OHEHOYHBLIE CPEACTBA JJIA TEKYIHIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
IMPOMEXYTOYHOM ATTECTAIIUA

HToroBbiii KOHTPOJIb

WTorOoBBIli KOHTPOJH TO AUCIUIUIMHE OCYIIECTBISIETCS MPEUMYIIIECTBEHHO B (opme
ycTHOTO Au(GEpPeHIIMPOBAHHOTO 3a4eTa, MAKCUMAIIbHOE KOJIWYECTBO OAIIJIOB MO KOTOPOMY -
100 OamtoB. YIeNbHBIH BeC WUTOTOBOIO KOHTPOJII B HMTOTOBOH OIICHKE IO JUCITUTUIHHE
cocramsieT 40%, cpeanero 6anna mo BceM Moaynsm 60%.

- 100 GammoB — CcTyACHT IIyOOKO MOHWUMAET MPONIACHHBIM MaTepHas, OTBEYaeT YEeTKO U

BCECTOPOHHE, OLICHUBATh  (haKThI,

yMeeT

CaMOCTOATCIIBHO

paccyKiaer,

OTINYACTCA
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CIOCOOHOCTBHIO 00OOCHOBBIBATH BHIBOBI M PA3bsCHITH UX B JIOTHYECKOH MOCIIEI0BATEIHHOCTH.

- 90 OamwioB - CTYAGHT TJIyOOKO MOHUMAeT NPOWICHHBIA Marepuan, OTBEYaeT YETKO |
BCECTOPOHHE, YMEET OLICHUBATh (DAKThI, CAMOCTOSTSILHO PACCYXIACT, OTIUYACTCS CIIOCOOHOCTHIO
00OCHOBBIBAaTh BBIBOJbl U Pa3bSICHATh HUX B JIOTHUECKOW ITOCIICAOBATEILHOCTH, HO JOIYCKaeT
OT/ICNIbHBIC HETOUYHOCTH.

- 80 OayIoB - CTYACHT TJyOOKO IMOHHMMAeT INPOWICHHBI MaTepuall, OTBEYaeT YETKO W
BCECTOPOHHE, YMEET OLICHUBATh (DAKThI, CAMOCTOSATEIILHO PACCYXIACT, OTIUYACTCS CIIOCOOHOCTHIO
00OCHOBBIBaTh BBIBOJbl M PA3bSICHATh MX B JIOTHYECKOW IIOCIIEOBATEIILHOCTH, HO JIOIYCKaeT
HEKOTOpPBIC OIMIMOKHU OOIIETo XapakTepa.

- 70 GayIOB - CTYAGHT XOpOUIO MMOHMMAaeT MPOMICHHBIH MaTepuay, HO HE MOXKET
TEOPETUYECKH 00OCHOBBIBATH HEKOTOPHIC BHIBOJIBI.

- 60 06a/TOB — CTYJICHT OTBEUACT B OCHOBHOM IPABWJIbHO, HO YYBCTBYETCSI MEXaHUYECKOE
3aydrMBaHHE MaTepHUaa.

- 50 Gay7I0B — B OTBETE CTY/ICHTA MMEIOTCS CYIIIECTBEHHBIC HEJOCTATKH, MaTepHall OXBaYCH
«TIOJIOBMHYATO», B PACCYKICHUSX JTOYCKAKOTCS OLIHOKH.

- 40 Oa/10B — OTBET CTYyJCHTA NMPABUJICH JIMIIb YaCTHYHO, MPHU Pa3bsICHEHUH MaTepualia
JIOITYCKAKTCSl CEPhE3HbIC ONTHOKH.

- 20-30 6amioB - cTymeHT uMeeT oOlee MPEeCTaBICHUE O TEME, HO HE YMEET JIOTUYCCKU
000CHOBATh CBOU MBICIIH.

- 10 GayiyI0B - CTYACHT UMEET JIUIIh YaCTUYHOE MPEACTABICHUE O TEME.

- 0 6anmI0B — HET OTBETA.

Kpurtepuu oueHku:
OrneHka «omau4Ho» BBICTABISIETCS CTYIEHTY, ecin BeimoiaHeHo 100-91%.
OneHka «xopouio», eciny BbInoiHeHo 90-76%.
OreHka «y0osiemsopumenbHoy, €CII BBITIOTHEHO 75-60%.
OrieHka «Hey0081emsopumenbHoy, €CIv BITIoIHEeHO MeHee 60%.
TemaTuka pedeparon
1. MukpoOuosnorus, Kak HayKa.
2. Vcropust pa3BUTHS MUKPOOHOJIOTHHU. DTAIbI €€ Pa3BUTHSL.
3. Ponb oTeyecTBEHHBIX MUKPOOHOJIOTOB.
4. ®opmbl OaKTEpUil, U UX KIACCUPHUKALIHSL.
5. Bupycsl, ctpoenue kinaccupukanus.
6. MukpoopraHu3Mbl B IOYBE Kak B cpezie oOnTanus. @akTopbl Cpelibl, OMpeeieHue Pa3BUTHSI
MHUKPOOHBIXIEHO30B TIOYBHI.
7. PoJb MOYBEHHBIX MUKPOOPTaHMU3MOB B 00pa30BaHNUYU U Pa3pyIICHUU TIEPETHOSI.
8. BnusHue 0OpabOTKM TMOYB M BHECEHUS MMHEPAIbHBIX YIOOpeHHH Ha JesITeIbHOCTb
MHKpPOOPTaHU3MOB.
9. MuKpoOHOJIOTHUYECKUE MPOLECCHI MPU CYIIKE U CUJIOCOBAHUU KOPMOB.

IlepeyeHb BONIPOCOB, BHIHOCMMBIN HA HTOTOBBIA KOHTPOJIb

1.CoBpeMeHHbIe HapPaBJICHUs Pa3BUTUS HAYKH MUKPOOUOJIOTHSI.

2. Ucropus pazButus Hayku MUKpoOunosorus. CoBpeMEHHOE COCTOSTHUE HAYKH.
3. Ponb 0TeueCTBEHHBIX YUEHBIX B Pa3BUTHH HAYKU MUKPOOHOJIOTHSL.

4. Kak Ha3pIBaeTCA HapCTBO MUKPOOPTraHU3MOB U B YEM €T0 HEOJHOPOIHOCTD.
5. IlpaBuia paboThl C MUKPOCKOIIOM.
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6. Kak npurotoButh npemnapaTsl MUKPOOPraHU3MOB (TpHOOB, IpoicKel, OakTepuil) Tuna
«pa3iaBlICHHAs Karuis»?

7. Oco0EHHOCTH KJIETOYHON OpraHu3aly rpuooB.

8. OcobenHocT MOP(HOIOTHH MPEICTABUTENEH OTIEIbHBIX KJIACCOB IPUOOB.

9. OcHOBHBIE (POPMBI KJIETKU OAKTEPHil.

10. Kakue coderanus (10 B3aUMHOMY PacloJIOKEHHUIO KIETOK) HaOIoaaeTcs y
IIAPOBU/IHBIX U NAJIOYKOBHUIHBIX OaKTEpUid, KaK OHU Ha3bIBAIOTCS?

11. Kak Ha3pIBalOTCs criopooOpasyroiire 6akTepuu 1 Kak 0OHApYKUTh HAJIMYHE CIOp B
OaxkTepuaabHbIX KileTKax? bruosornueckoe 3HaueHUE CIOP.

12. Yro npencrasisieT co0oit karcymna y 6akrepuii. Kak MOXHO OKpacuThb Karcyiy?

13. CtpoeHue KJIETOUHOM CTEHKU OaKTEepHil.

14. Bunpl, xnaccubukamuu Oaktepuil. [IpuHIMIIBI  HMCKyCCTBEHHOW — KiaccUpHUKAIMK B
onpeaenuTenu bepku.

15. KakoBa CyIIHOCTb U TEXHUKA OKpPACKH IpernapaToB no ['pammy. TexHMKa MEKPOCKOIIMPOBAHUS
OKpaIIeHHBIX IIPEnapaToB.

16. IMpunnuns! knaccuduranuu npokapuot. CTpoeHHe IPOKAPUOTHOMN KIETKH.

17. Tunel nutaTenbHbIX cpel. CrocoObl CTepUITU3aIIH.

18. OcHOBHBIE OTINYHS B KJIIETOUHOM CTPOEHUU MPOKAPUOT U SYKAPHOT.

19. CtpoeHue 3yKapuOTHOU KIIETKH.

20. Biustaue (hakTOpOB OKPYXKAIOIICH CPeJlbl HA MUKPOOPTaHU3MBI.

21. CriocoObl MUTaHKUsI MUKPOOPTaHU3MOB U TOCTYIUIEHUE B KJIETKY PAa3TUYHbBIX BEILIECTB.
22. MeTabosm3M MUKPOOPTaHU3MOB.

23. PocT 1 pa3MHOXEHHE MUKPOOPTaHU3MOB.

24. TlpeBpalieHre MUKpOOpraHU3MaMH COEIMHEHUH yIiiepoa.

25. IlpeBpalieHre MUKpOOpraHu3MaMu COEAMHEHNH a30Ta.

26. dukcanys MOJEKYISPHOTO a30Ta aTMOC(epbl MUKPOOPTraHU3MaMH.

27. MukpobOuonoruyeckoe rnpeBpalieHue coequHeHni cepsl, pocdopa, xenesa.

28. Metoab! onpeesieHrs YUCIEHHOCTH, COCTaBa U AKTUBHOCTU TOYBEHHBIX
MHUKPOOPIaHNU3MOB.

29. CtpykTypa MUKPOOHBIX COOOIIECTB TTOYB PA3HBIX THUIIOB.

30. DakTOPBI OKPYKAIOIIEH CPEIbl, ONPEACISIONINX Pa3BUTHE MUKPOOHBIX COOOIIIECTB
TIOYBBI.

31. BaustHre 00paboTKK MOYBBI ¥ MEIMOPALIMYA HA MUKPOOHOE COOOIIECTBO MOYBHI.

32. BinusiHue opraHudeckux y1o0peHnit Ha MUKpPOOPTraHU3MBbI ITOUBbI U

€e II00pOaHeE.

33. BinusiHue MuHEpanbHbIX y10OpeHUH Ha MUKPOOPTaHU3MBI TOYBBI U €€ MII0A0POIHUE.
34. MukpoOHbI€ 11I€HO3bI, YYaCTBYIOIINE B Pa3JI0KEHUU TYMYCOBBIX KUCIIOT U
repOUIInIOB.

35. Mukpoopraau3Msel 30HbI KOPHS ¥ UX BIUSHUE HA PaCTCHHUS.

36. bakrepuanbHblil mpenapar pu30TOPGHUH U €ro BIUSHUE Ha IJI0JOPOIUE TOYBHI.

37. buonpenapar a3oro0aKkTepruH

38. buonpenapaTt Ha OCHOBE KYJIbTYpP LIHAHOOAKTEPHIA.

39. buomnpenapar Ha OCHOBE aCCOIMATUBHBIX a30THUKCUPYIONTUX OaKTepHil.

40. Muxopu3sanus pacTeHUM.

41. buonornyeckas pUKcaIUs MOJIEKYJISIPHOTO a30Ta U a30T(UKCUPYIOIIasi aKTUBHOCTb
MHUKPOOPIaHNU3MOB.

42. CrenupuIHOCTh, BUPYICHTHOCTh U KOHKYPEHTHOCIIOCOOHOCTHKITYOCHBKOBBIX
OakTepuii.
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43. MeTo/ipl y4eTa MUKPOOHBIX 1IEHO30B IIOUYBBI U TOBEPXHOCTH PACTEHUIL.

44, MuKpoOBI-aHTOTOHUCTBI M UX IPUMEHEHHE JJIS 3alUThl pACTCHUH.

45. TIpumeHeHue aHTHOMOTUKOB IS 3AIIUTHI PACTCHUIA.

46. Vcnonp3oBaHre MUKPOOHBIX OMOIpenaparoB JUist 60pbObl ¢ HACEKOMBIMU
-BPEUTEIISIMU CENTbCKOXO3SMCTBEHHBIX KYIBTYD.

47. CTUMYJIALUS pOCTa pacTeHUI OMOJIOrMYECKH aKTUBHBIMU BEILIECTBAMHU.

48. DnudurHas MUKpodIIOopa U ee BIUIHNE HAa PaCTEHUE.

49. BinsiHue MUKpo(I0pbl Ha KAY€CTBO U COXPAHHOCTD 3€pHA.

50. Briusiaue MUKpOQIIOpHI Ha KAYeCTBO U COXPAHHOCTD TIOI0BO

ATOJHBIX KYJIBTYP.

51. MukpoOHOIOTHYECKHE TPOLIECCHI, TPOUCXOISIINE IPU CYIIKE CeHa U CEHaXa.
52. MukpoOHOI0ruYecKHe IPOLECCH, IPOUCXOASIINE IPU CUIIOCOBAHHH.

53. MukpoOHOI0ruyecKre IpoLecchl, IPOUCXOASIINE IPU CEHAXKUPOBAHUU.

54, MukpoOHOIOTHYECKHE TPOIIECCH, POUCXOISIINE TPH XPAHEHUH MOJIOKA.
55. Mukpo6H1oI0ru4ecke NpoLecchl, IPOMCXOIAIINE IPU IPUTOTOBICHUU
MOJIOYHOKHCIIBIX TIPOTYKTOB.

56. Mukpoaopa BoJibl U METO/IbI U3YYEHUSI €€ MUKPOOHOJIOIMYECKOIO COCTABA.
57. Muxkpodiaopa Bo3ayxa U METO/IbI €€ U3yUCHUSI.

58. [IpumeHeHre MeTo10B OMOKOHBEPCHUH B CEIBCKOM XO3SIHCTBE

59. HerpaguunoHHble MyTH OMOKOHBEPCUH PACTUTEIBHBIX YIIIEBOIOB B 3TAHOI.
60.ITonyyenue Ouorasa u3s

0TX0JI0B (hepM.

61. CunocoBaHre KOPMOB KaK METOJ] aHa3pOOHONOMOKOHBEPCHUH.

62. Ad>poOHasi MUKpOOHOJIOTHYECKAs OYMCTKA CTOYHBIX BOJI.

63. AHa’poOHast MUKPOOHOIOTHYECKas OUMCTKA CTOYHBIX BOJI.

64. MukpoOHOI0THs TBEPABIX OTXO]

Kpurepun oneHkn npomMexyTo4HOM aTTecTalu B (popMe IK3aMeHa

Taoauna 8.1.
Ouenka XapakrepucTuka TpeO0OBaHHMH K pe3yJbTaTaM aTTecTaluu B (opme
JK3aMeHa
«OTnaHO» Teopetnueckoe conepxaHue Kypca OCBOEHO MOJIHOCTbIO 0€3 MpoOeos,

CUCTEMHO U TJIyOOKO, HEOOXOJMMble NpPAaKTHUYECKHUE HaBBIKU pabOThl C
OCBOCHHBIM MaTepHaioM C(hOPMHPOBAHbI, BCE MPEIYCMOTPEHHBIE paboueit
y4eOHOW MporpaMMoi ydeOHBIC 3aJaHUS BBITOJHEHBI 0€3yMPEeYHO, Ka4eCTBO
UX BBINOJIHEHUS OIIEHEHO YHCIIOM 0aJlIOB, OJIM3KUM K MAKCUMYMY.

«Xopomuo» Teopernueckoe copepkaHHe Kypca OCBOEHO B IIeJioM 0e3 mpobenos,
HE00XO0/IMMBbIE MPAKTUYECKUE HAaBBIKK PAaOOTHI C OCBOCHHBIM MaTepHalioM B
OCHOBHOM  C(pOpMHpPOBaHBI,  MpPEIyCMOTpPEHHblE  paboueil  y4deOHOI
nporpamMMoil yueOHbIE 3aJaHUsl BBINOJHEHBI C OTACIbHBIMU HETOUHOCTSIMH,
Ka4yecTBO BBINOJHEHHs OONBIIMHCTBA 3aJaHUH  OLIEHEHO 4YHCIIOM Oaios,
OJIN3KUM K MaKCUMYyMY.
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«Y IOBJIETBO- Teopernueckoe colepkaHUE Kypca OCBOEHO OOJIbIIEH 4YacThio, HO
PUTEIHHO poOeIbl He HOCAT CYUIECTBEHHOT'O XapaKTepa, He0OXOAUMbIE MPAaKTUYECKUe
HaBBIKK PabOTBI C OCBOSHHBIM MAaTEpPHAIIOM B OCHOBHOM C(OpPMHPOBAHBI,
OOJILIITMHCTBO TMPETyCMOTPEHHBIX pabodeil y4eOHOW MporpamMMmoi ydeOHBIX
3aJlaHUi BBINIOJIHCHBI, OTIENbHBIC W3 BBHIMOJHCHHBIX  3aJlaHUN CoaepiKat
OILITNOKH.
«Heynosmners Teoperuueckoe coiepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIUMBIE
OpPUTEIBHO» | HABBIKKM PabOTHI HE CPOPMHUPOBAHBI UM CPOPMUPOBAHBI OTAEIBHBIC U3 HUX,
OOJIBIIMHCTBO TPEAYCMOTPEHHBIX paboyeil yueOHOW MporpaMMoi yueOHBIX
3aJlaHui HE BBIMOJHEHO JINOO BBIMOJIHEHO C rPyObIMU OMIMOKaMH, KaueCTBO
WX BBITIOJIHEHUS OLIEHEHO YHCIIOM 0aJIJIOB, OJIM3KUM K MUHUMYMY.
Tab6auna 8.2
CooTBeTcTBHE (JOPM OLIEHOYHBIX CPEICTB TEMAM AU CHHIIHHBI
No Tema dopma OLIEHOYHOT'O CPEJICTBA
/1
1 Pa3znen 1. Henu u 3amaum | Pedepar Ha temy: «Mcropus n3yueHHOCTH
MUKPOOHOIOTUN MUKPOOHOJIOTUI.
2. Pa3nen 2. Cucremaruka | TecTbl.
MUKPOOPTraHU3MOB Bomnpocs 11 cobecenoBanus
3. Paznen 3.Mopdonoruueckue | Pedepar Ha temy: OTnuuurenbHble 0COOCHHOCTH
OCOOCHHOCTH OCHOBHBIX TPYIII | SYKaPHOTHICCKON U TIPOKAPHUOTUICCKOM KIICTOK.
MUKPOOPTaHHU3MOB.
Krnaccudukanus
MUKpoopranuzMoB.  CTpykTypa
OakTepuaIbHOM KIETKU
4, Paznen 4, duznomnorus
MHUKPOOPTaHU3MOB Bonpocs a1a cobecenoBanusl.

9. YYEBHO-METOJMYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHE

YYEBHOUW JUCIHUATIIMHBI/MOIY JISI

PexoMennyemas aureparypa

a) OCHOBHAasA JHTepaTypa
1. AcornoB H.P. Muxkpo6uomnorus. M. Komoc, 2001.
2. Emues E.T., Mumryctun E.H. Muxpo6uonorus. M. Komnoc, 1993.
3.Emues E.T., lllmieankoBa B.K. Mukpoounosnorus. M. Arponpomusaat, 1990.

4. Termep E.3.,

Koioc, 1993.

MunsaukoBa B.K., IlepeBepzeBa I'.M. Ilpaktukym no MmukpoOuonoruu. M.

6) nomoJHHUTEJNbHAsl JIMTEpaTypa
1. babwesa W.I1., 3enoBa I'.M. Bbuonorus nmous. M. 1U3n-so MI'Y, 1989.
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. badbreBa N.II., Yepno N.1O. buonorus apoxoxkeii. M. U3n-sBo MIII', 1992.
3. Bepouna H.M., Kanrtepera FO.B. Mukpobuonorus MUILIEBBIX  MPOU3BOACTB. M.
Arponpomusznat, 1988.

. 3psarunIeB J1.I'. [TouBa u Mukpoopranuzmel. M. U3a-so MI'Y, 1987.

5. KouemacoBa  3.H., EdppemoBa C.A., PeibakoBa  A.M. CanurtapHas  MUKpPOOHOJOTHS U
BUpycosiorus. M. Meaununa, 1987.

6. Kynpsmesa A.A. MukpoOHnoioruyeckue OCHOBBI  COXpaHEHMs IUIOJOB U OBOIIEH, M.
Komoc, 1993.

7. Onpenenurens 6akrepuii bepmxu. M. Mup, 1997.

N

8. Mumyctun  E.H.  Accommanud  TOYBEHHBIX  MHKPOOPTaHH3MOB. M.  Hayka,
1975.

9. lnerens I'. O6mas mukpoduonorus. M. Mup, 1988.

10. Creiinuep P., Onensbepr 3., Unrpem J[x. Mup muxpo6os. T. I-11l. M. Mup, 1987.

6. [Iporpammuoe o0ecnieuenue u UHTepHeT-pecypcbl

7. http://medic.med.uth.tmc.edu/path/00001458.htm 6akTepumn: KJaccupukanus /|
JlaGoparopuu naeHTuukanumn

8.http://medic.med.uth.tmc.edu/path/00001450.htm kauHMYecKoii MUKPOOGHOIOTHH
9.http://commtechlab.msu.edu/sites/dlc-me/index.html Hudposoii Y4uedHbIN HEHTP IKOJTOTHI
MHUKPOOPraHu3mMoB

10.http://www.cdc.gov/ncidod/dbmd/diseaseinfo/ CDC Disease Information -
11.http://www.cdc.gov/ncidod/diseases/index.htm Gose3neii - AnaBUTHBINH CIHCOK
12.http://www.onelook.com/ I'noccapuii / CioBaps: Mukpoounosorust
13..http://www.ucmp.berkeley.edu/bacteria/bacteria.ntml Beenenne bakrepuu
14.http://www.ucmp.berkeley.edu/alllife/virus.htm| BBenenne B BupycoI
15.http://www.biology.arizona.edu/immunology/microbiology immunology.html mukpoouosno
I'Mi H MMMYHOJIOTUA UM JTOMAITHUX 3azla1mﬁ

16. http://www.ou.edu/cas/botany-micro/www-mbio.html mukpo6uosoruu caiitos - OTau4Ho,
oﬁmnpﬂme THNEePCChIIKHA

17.http://fig.cox.miami.edu/Faculty/Dana/monera.html Monera KopoaeBcrpo: Ilpokapuorni
18.http://www.uqg.oz.au/nanoworld/nanohome.html Hanomup  gomammsis ~ cTpaHuma -
MHUKPOCKOIIUA

19. http://www.biology.arizona.edu/cell bio/tutorials/pev/page2.html mpokapuor, 3ykapuor u
BHPYCOB.

20. http://www.iprbookshop.ru

10. METOJMYECKHUE YKA3AHMS JJISI OBYYAIOIIUXCSINO OCBOEHMIO
JTUCLUATLTUHBI

PCKOMCHI[yCTCSI aKTHUBHas pa60Ta Ha Ha60paT0pHBIX 3aHATUAX, OCBOCHUC OCHOBHOM
HpO6HeMaTI/IKI/I JUCIMITIINHBI, y‘IaCTI/Ie B BBIITOJIHCHU U TMCBMEHHBIX JOMAIITHUX / aYJII/ITOpHBIX pa60T.
I[J'IH 6OJ'ICC HpO,[[yKTHBHOﬁ CaMOCTOSITEIILHON pa6OTBI o AUCHUIUIMHE MOTYT HCIIOJIB30BATHCA
KOHCYJIBTAI[MH MTPEIOIaBaATEIS.

11. ITEPEYEHD NHO®OPMALIMOHHBIX TEXHOJIOFHfl, HUCITIOJBb3YEMBbIX nmPu
OCYHWECTBJIEHUA OBPA3OBATEJIBHOI'O IMPOLECCA nmo JUCHUIIJIMHE (MOI[YJ'[IO),


http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//medic.med.uth.tmc.edu/path/00001458.htm&usg=ALkJrhhUnDiSnHWEU2HWRbye80dzZkySig
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//medic.med.uth.tmc.edu/path/00001450.htm&usg=ALkJrhj9fvIPGYilZMvIj8H82JSKLOnbkQ
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//commtechlab.msu.edu/sites/dlc-me/index.html&usg=ALkJrhiFTTZWNDstz2dxDX_VvucANq3PAg
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//www.cdc.gov/ncidod/dbmd/diseaseinfo/&usg=ALkJrhhFuonH2UlXuNnWZjhGKbO1o6_cgw
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//www.cdc.gov/ncidod/diseases/index.htm&usg=ALkJrhgUO0hHKV67ocDJnxfNoexaqmG3xA
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//www.onelook.com/&usg=ALkJrhhUml0hLH9WuF1Wez0aCFBCQfN5Xw
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//www.ucmp.berkeley.edu/bacteria/bacteria.html&usg=ALkJrhiVj9hcM7gc-vALcQYlHa70sOwQ3w
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//www.ucmp.berkeley.edu/alllife/virus.html&usg=ALkJrhh-WYFkzXyk-UNMiCR8KIR1Z2t7tA
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//www.biology.arizona.edu/immunology/microbiology_immunology.html&usg=ALkJrhj-UpW3s1n2WwktS9BM9wp0MiKvaQ
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//www.ou.edu/cas/botany-micro/www-mbio.html&usg=ALkJrhhWUSxdTlSX815PTvVwIufkCgiNpw
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//fig.cox.miami.edu/Faculty/Dana/monera.html&usg=ALkJrhifzUb6kmvrWSXdyWFKQLmYaoBbpw
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//www.uq.oz.au/nanoworld/nanohome.html&usg=ALkJrhjtn-x53WTAtmqrNof3XCd5086PrQ
http://translate.googleusercontent.com/translate_c?hl=ru&langpair=en%7Cru&rurl=translate.google.ru&u=http%3A//www.biology.arizona.edu/cell_bio/tutorials/pev/page2.html&usg=ALkJrhhzVUtETbgzAOpQbulwAMT25MM5MA
http://www.iprbookshop.ru/
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BKJ/IIOYASI IIEPEYEHb INPOI'PAMMHOI'O OBECIIEYEHUA U MH®OPMAIMOHHBIX CIIPABOYHBIX
CHUCTEM

Jlnist IpOBEAICHUsT TUCIMILIMHB « MUKPOOHOJIOTHS» CTYACGHT OOecriedueH BCel HeoOXOaMMOn
y4eOHO-METOTUYECKON JIMTEePaTypoid M JIOCTYIIOM K IMPOrPaMMHOMY OOECIICYCHHIO W HHTEPHET
pecypcam. Bces HeoOxomummas ydyeOHO-MeTOAMYECKas JHUTEparypa HMeeTcss B OMOIHOTEKe
CTyJICHUeCKOro a0OHEMEHTa, 30HaJbHON HayyHOW OubmmoTeke, OmOMMOTEKax Kadeapsl u
npenojaBaTens JAUCHUIUIMHBL JIOCTYI K HMHTEpHET-pecypcaM OCYILIECTBIISCTCS Yepe3 MHTEPHET-
kinacc (akynprera, 30HAIBHOM HAaydYHOW OWOIMOTEKM W JIOKAJHHOH KOMIIBIOTEPHOH CeTH
dakynbTeTa.

Ta6auna 11.1
IMepeyensb HHGOPMANMOHHBIX TEXHOJOTHH, HCMOJIB3yEeMbBIX NMPH OCYIIECTBICHUH
00pa30BaTeJILHOrO MpoIecca Mo TUCHUIJIHHE

Ne | HazBanue ornensHON | [lepeyens  mpumensemont | Llenb Ilepeuens
TEMBI mucuuiivebl | UT unu ee yacren IIPUMEHEHUS KOMIIETEHIIU
(MpaKkTUYECKOro 3aHATUS
Wi 1a00paTOpHOi

pabotbl), B  KOTOpOH
ucnoas3yercss UT

1 | benku HemocpexncTBeHHble | KommbroTepHbie OBnanenue OIIK-4
HPOJIYKTHI U | TEXHOJIOTHH, WutepHer, | npakTH-
peanu3aTopsl «DIEeKTpOHHAS YECKUMU
TeHETUYECKOM OonbanoTeyHas cucTeMa | HaBBbIKAMHU
uHpOpMaIUH. YHuBepcurerckas repeBoJia
MonekynsipHas oubnuotea ONLINE» | 6uonmornueckux
opranuzaius u ¢yuakuus | http://www.biblioclub.ru TEPMHUHOB.

O6enkoB  kak  cyOctpara | IIpesenrtarus
xu3Hu. buonoruueckas | MicrosoftPowerPoint.

poJb MOJIMCaxapuioB,
AT® B OuOdHEpreTHKE.
2 | Knerounslii ypoBeHb | KomnbrorepHbie OBnageHue OIIK-5
opraHusanuu JKUBOI'O. | TEXHOJIOTUH, WurepHer, | npakTu- I1K-3
Knerka - sneMeHTapHas | «DJIEKTpOHHAS YECKUMHU
TeHeTU4IeCKas U | OubIuoTeuHas CHCTEMa | HaBBIKAMH
CTPYKTYpHO - YHuBepcurerckas HaHanu3a
(GyHKITMOHATIEHAS ounbnmorea ONLINEy | buomorndeckux
eIMHNIIa MHOrOKJIeTouHbIX | http://www.biblioclub.ru TEPMUHOB
oprann3moB. Knerounas | [Ipesentanms
TEOPHSL. MicrosoftPowerPoint
IIpokapuornueckne
u SYKapUOTHYECKHUE
KIETKH H HX
XapaKTePUCTHKA
12. MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOM

JTACHUILINHBI


http://www.biblioclub.ru/
http://www.biblioclub.ru/
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Jlis obecrieyeHust 10CcTyna K COBPEMEHHBIM NMPO(ecCHOHANbHBIM 0a3aM JaHHBIX
UMEIOTCs yuyeOHble ayJUTOPUU, OPITEXHHUKA, TeJle- U ayuoannapaTypa, IpoeKTop, AOCTYI K
cetu MHTepHeT.

Tabann
a 121,
IlepeyeHb TEXHMYECKHUX CPEACTB, HCMOJb3yeMbIX PH
OCylIeCTBJIeHUH 00pa30BaTeJLHOIO Npolecca Mo
AUCHUILINHE
No Hymepanus
11/-11 IlepeyeHb OCHOBHOTO 00OpPY/IOBAHUS pa3aesnoB/TeM
AUCHMILIMHBI
1. Jlaboparopus MukpoOuonoruu kabuner Ne206 1-13
2. [Mpoekuunonnast ycraHoBka «Ksampa» 250X, 3M (1 mr.) 1-13
3. Kommbrorepsr (2 mT.) 4-8
4, Mukpockornbl 6uHOKYIsIpHbIe Mukpomen 1 Bap. 2-20 (6 mir.) 4-8
5. DOnexTponHble naboparopusie Becbei CASMWP-300H 2,3
6 JIaGoparopHasi mocyna (IIpeaIMETHbIE W TIOKPOBHBIE CTEKIIA, 4-813
' [penapoBaibHbIe UTJIBI U Ap. ) ’
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Pabouass mporpamma OUCHUIUIMHBI ~«MUKpo6GHOJIOTHA» COCTAaBIieHA B  COOTBETCTBUU C
tpedoBanusiMu GI'OC BO no HampaBiieHHIO MOATOTOBKH 35.03.04. ArpoHOMHS, YTBEPKIEHHOTO MPUKA30M
MuHnuncTepcTBa 00pazoBanus u Hayku Poccuiickoit @enepanuu ot «26» wmtons 2017 1. Ne 699 .

[Iporpammy cocraBuia:

K.0.H.. noneHT kadenpsl ononornn  P.X. AMarxaHosa
(momxHocTh, ©.1.0.)

ITporpamma onoOpeHa Ha 3acenanuu kadenpsl «Arponomuss 1 MCX»
[Iporokon Ne 8 ot «28» anpensa 2026 roga

[TporpamMma oobpeHa YueOHO-METOUIECKON KOMUCCHEH arpOMHKEHEPHOTO (haKyIbTeTa
[Ipotokon Ne 3 ot « 30 » anpenss 2026 rona
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PaGouas nporpamma qucuunanHbl (Moayss) « MukpoOuoa0rus»
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CBeJeHUs O mepeyTBepKAEHUM NPOrpaMMbl HAa O4YepeHON y4YeOHbIA roj U
perucrpanyvi UsSMeHeHU N

Y4yeb6HBI Pemenue BHeceHHbIe H3MEHEHUS [loamnuck 3aB.
1% kadeapsl Kadenapou
rof, (Ne
MPOTOKOJ13,

JlaTa)




