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1. e u 3aaYM TUCHMILIHHDI:

esb: MO3HAKOMUTH CTYJEHTOB C COBPEMEHHBIMH MPEACTABICHUAMU 00 aHTHOMOTHKAX, UX
CTpPOCHUH, OMOCHUHTE3e, MEXaHW3MaX OHMOJIOTHMYECKOTO JACWCTBUS, METOJaX WX H3YUYCHHs], UX
MPOMBIIIIEHHOTO TTPOU3BOJICTBA U MPAKTUYECKOTO UCIIOIb30BAHHUS.

3agauum Kypca:

- U3YYUTh COBPEMEHHBIC MPEACTABICHUS 00 aHTUOMOTHKAX, UX KJIACCH(HKAINIO, POJIb B
MeTaboIM3Me MPOTYLIEHTOB;

- O3HAKOMUTHCSA C OCHOBHBIMH IPUHIMIIAMH MTOMCKA, BBIICTICHUS M U3YYCHHS TPOJIYLIEHTOB
AQHTUOMOTHUYECKUX BEIECTB,

- U3YYUTh MEXaHHU3M OHOJOTHYECKOTO JeHCTBUS aHTHUOMOTHKOB, OCHOBBI IPOMBIIIIJICHHOTO
HOJTYYCHHS U MPAKTUYECKOTO IPUMEHEHHUS 3TUX OMOJIOrMYECKU aKTHBHBIX BEIIECTB B MEHUIINHE,
CEJIbCKOM XO3sICTBE, MUIIEBOI MPOMBIIUIEHHOCTH U B HAYYHBIX HCCIECTOBAHUSAX.

2. MecTo aucuMmiunbl B crpykrype OINOIL:

[TpenmeT oTHOCHUTCS K BapuaTuBHOM 4acTu Osioka bl «/lucuuminabpy yaeOHOTO MiaHa 1o
npodmto «MukpoOuomnorus», uzydaercs B 8§ cemectpe. CopaepkaHue Kypca Oazupyercss Ha
3HAHUAX W YMEHHMSIX, MOJNYUYEHHBIX MPU U3YYCHUU IUCHUIUIMH: «BHOXUMHUS W MOJIEKYIsIpHAs
ouonorusy», «MHUKpPOOHOIIOTHSI U BUPYCOJIOTHS», «BBeneHune B OnotexHomoruioy, «dusnonorus
u OMOXHUMHUSA MHUKPOOPTraHU3MOBY», «lIpoMbllsieHHAss MHKPOOHOJOTUS W OMOTEXHOJOTHS» H
MOYET OBITh MCIIOJIb30BAHO MPHU HM3YYECHUH MOCIEIYIomEero npeamera «MUKpOOHOIOTHYECKHE
CPEICTBA 3aIIUTHI PACTEHUIY, a TAKXKE MPH MPOXOKICHUU MPEIAUITIOMHOMN MPAKTUKH.

3. Tpe6oBanus K pe3yJbTaTaM OCBOEHUsI JUCHUILIMHBI:

IIponiecc n3yueHust TUCUMITIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIUX KOMIIETECHIIHA:

[IK-2: cnocoOHOCTh TPUMEHSATh HA TPAKTUKE NPUEMBl COCTABICHUS HAYYHO-
UCCIIEI0BATEIbCKUX OTYETOB, O0030pOB, AHATUTHYECKUX KapT M HOSCHUTEIbHBIX 3alHCOK,
u3jgaraTh M KPUTUYECKH AaHAJTM3UPOBATh TOJNy4aeMyl0 HMH(DOpPMAIMI0 W  MPEICTaBISATh
pe3ysbTaThl MOJEBBIX U JTAOOPATOPHBIX OMOJIOIMYECKUX MCCIEIOBAHUI

CIIK-1: cmocoOHOCTh UCIMOJIB30BaTh  0a30BbI€  MPEACTABJICHUS O  pa3HOOOpa3zuu
MHUKPOOPIaHU3MOB, UX CTPOCHUH, (PU3HOIOTUH, META00JIN3ME, TEHETUKE U CUCTEMATUKE;

CIIK-3: crmocoOHOCTh HMCMONB30BaTh 3HAHHWS 00 OCHOBAaX MHKpPOOHOH OMOTEXHOJOTHH,
CEJIEKLIMOHHOM paboThl M TEHETHYECKOTO0 KOHCTPYHPOBAHUS MUKPOOPTaHU3MOB, HEOOXOIUMBIX
g pelICHHA NPOMBIIIICHHBIX, CCJ'II)CKOXOSSII\/’ICTBGHHI)IX, MEOUIIMHCKHUX MW JSKOJIOI'MYCCKUX
npooeM.

B PE3YyIbTaTC U3YUCHUA JUCHUIINIMHBI CTYACHT JOJIZKCH:

3nams: xinaccupuKauio, MEXaHU3M OHOJOTUYECKOTO JIEHCTBHUS, OCHOBHBIE OTaIlbl
HpOMBIHIJ'IeHHOFO nonyquI/m aHTI/I6I/IOTI/IKOB; HpI/IeMBI COCTaBJICHUA OTYCTOB 6I/IOJ'IOFI/I‘ICCKI/IX
HCCIIeNOBaHNHN

Ymems: BoIICNATH U3 PA3IUYHBIX CyOCTPAaTOB M MACHTU(PHUIMPOBATH MUKPOOPTaHU3MBI —
NPOAYIEHTHl AHTHOMOTHUKOB; W3JaraTh W KPUTUYECKH aAHATU3UPOBATh  IOIyYCHHYIO
UHPOPMALINIO

Bnaoemo: TepMI/IHOHOFI/Ieﬁ n MCTOAAMH HCCIICIOBAaHUA AHTHOMOTHYECKOH aKTUBHOCTH
MHKPOOPTaHU3MOB — IIPOAYUCHTOB.



4. O0beM AUCHHMILVIMHBI U BB y4eOHOH padoThl

Bun yuyeoHoii padoTsl Bcero yacos / CemecTpnl
3a46THBIX 5
eTUHUI B B
AyIUTOpHbBIE 3aHATHS (BCEro) 54/1,5 54/1,5 - -
W3 HuX 00beM 3aHATHI ¢ MCII0JIH30BAHNEM 12/0,33 12/0,33

3JIEKTPOHHOI0 00y4eHH s U JUCTAHIIHOHHBIX
00pa3oBaTeJbHbIX TEXHOJOTHI

B Ttom uucine:

Jlexuuu 18/0,5 18/0,5 - -
[Mpaktuyeckue 3ausatus (I13) 36/1,0 36/1,0 - -
Cemunapsl (C) - - - -
Jlaboparopusie padbots (JIP) - - - -
KCP 2 /0,06 2 /0,06 - -
CamocTosiTeJibHas padoTa (Bcero) 25/0,7 25/0,7

B ToMm uucie: - - - -

KypcoBoii npoekT (pabota) - - - -

Pacuetno-rpaduueckue padboTsl - - - -

Pedepar 14/0,39 14/0,39 - -
pyaue uovl camocmosmenvbHol pabomal
[ToaroToBka K J0KIaay 4/0,1 4/0,1 - -
[TucbMeHHBIC paObOTHI 7/0,19 7/0,19 - -
Bu mpoMexxyTOYHOM aTTeCTalluy - SK3aMeH 270,75 27/0,75 - -
KonTakTHas padora (Bcero) 56 56 - -
OO01mas Tpy10eMKOCTh 9achl 108 108 - -
3a4eTHBIC SAMHHUIIBI 3 3 - -

5. Coaep:xkaHue TUCHUILIHHBI

5.1. Conep:xxanue TeM TUCHUTLIUHBI

Tema 1. Beaenue. Ilpeamer m 3agadm crneukypca «AHTHOMOTHKH». 3HadYeHHe
U3YYEeHUS] AHTHOMOTHKOB /Ui Pa3BUTHS MHKPOOMOJIOTMHM, MEIUIUHBI, CeJIbCKOI0
X03s1iicTBa, OMOTEXHOJIOTHH.

Hcropuueckue MPEANOCHUIKU OTKPBITUSA aHTHOUOTHKOB. [TepBbie
XUMHOTEpANeBTUUECKUE BEIeCTBA: CajlbBapCaH, CTPENTOLW], MHUKO(QEHOJOBas KHCIOTa,
nuonuanasza. 3HaueHue pabort I1. Dpmuxa, b. T'o3uo, P. Dmmepuxa u O. Jloy. OTkpsiTHEe A.
®neMUHTOM NMEeHUIWUIMHA. Pa3BuTe Haykn 00 aHTHUOMOTHKAX, OTKPBHITHE HOBBIX IPEMapaToB.
OcHOBHBIE IPUYUHBI OBICTPOTO POCTA YUCIIA AHTHOMOTHKOB.
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Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTHHM ydeHus o0 aHTHOMOTHMKax. PaboTer B.A.
Mamnaccenna, A.I'. [lonore6noBa, U.11. Meunukosa, 3.B. EpmonbeBoii, H.A. Kpacunbpaukosa.

Tema 2. B3auMOOTHOLIEHMSI B MHPe MHKPOOPraHM3MoB. DakTOpbl, OT KOTOPBIX
3aBUCAT pa3jMyHbIe TUIIBl CBA3€H BHYTPU MHUKPOOMOIOIMYECKHX COOOIIECTB: Tpoduyeckue u
MmeTabonnueckue. braronpustHeie B3auMooTHOmeHUs. MeTtabuo3 u cunrpodusm. IlonsTHE O
cuMOuno3e, ero pa3HOBUIHOCTH: KOMMEHCAIN3M, IPOTOKOONEPALIUs, MYTyaIu3M.

HebnaronpustHple B3aMMOOTHOLIEHUS] MHKPOOPraHU3MOB C JAPYTMMH OpraHU3MaMu.
[Tapa3uTu3M, XUIHUYECTBO, aHTaroHW3M. PopMbl MUKPOOHOTO aHTarOHW3Ma: HMACCUBHBIA U
AKTUBHBIM AaHTArOHU3M.

Tema 3. IlousiTHe 00 AHTHOMOTHKAX U X KJIacCUPUKALMS.

CoBpemeHHble  TpeAcTaBieHUs 00  aHTuOmotrukax.  OmnpenereHue  MOHATHS
«aHTUOMOTUKWM». ENMHUIBI OMOJIOTHYECKOW aKTHMBHOCTH AHTHOMOTHUKOB W aHTUOMOTHYECKAs
MPOJYKTUBHOCTH OPraHU3MOB.

[TpuHIMIBI KITACCH(PUKAIUN AHTHOUOTHKOB TIO OHOJIOTUYECKOMY MPOUCXOKICHHUIO,
MEXaHU3MYy OMOJIOTHYECKOro ACHCTBUS, CHEKTPY OHOJIIOTMYECKOTO JAEWUCTBUSA, XUMHUYECKOMY
CTPOCHHUIO.

OO6pa3oBaHre aHTUOMOTUKOB B MPUPOJIE U UX OHoNOrnyeckas poiib. Poab aHTHOUOTHKOB
B MeTabo0IM3Me COOCTBCHHBIX IPOIYIICHTOB.

Tema 4. OOpa3zoBaHue aHTHOMOTHKOB MNpPH JA0OPATOPHOM KYJIbTHBHPOBAHUH
MHKPOOPraHU3MOB.

YcioBus, HEOOXOIUMBIE [UIS TPOSIBICHUS MHKPOOPTaHW3MaMH aHTHOMOTHYECKUX
CBOWCTB  mpu  J1abopaTopHOM  KyibTHBHpOBaHMM. Cpeabl Uil KyJIbTHBUPOBAHUS
MHUKpPOOPIraHU3MOB: Kade€CTBEHHAas XapaKTEpPUCTHKA KOMIIOHEHTOB CpE/bl, UCTOYHUKHU a30Ta,
YII€poAa, MUHEPAJILHOTO TUTAHUS, MAKPO- U MUKPOJIEMEHTHI U UX POJIb B KU3HEACITEIbHOCTH
MUKpOOpranu3mMoB. Ponb aktuBHON kucinotHoctu (pH) cpeapl, TemmepaTypsl U a’panuu
cyOcTpara B )KU3HEEATEIbHOCTH MUKPOOPTaHU3MOB.

CoBMecTHOE KYJIbTUBUPOBAHWE MHUKPOOPraHM3MOB U €ro pojb B 00pa3oBaHUU
aHTUOMOTHUKOB. JIByX(pa3HbIi XapakTep pa3BUTHs MIPOAYLIEHTOB psia aHTUOMOTHKOB.

HampaBnennpiii OuocHHTE3 aHTHOMOTHUKOB, €ro MpPAaKTUYECKOE U TEOPETHUECKOe
3HayeHne. OCHOBHbIE  IyTH  HANpaBJIEHHOTO  OWOCHHTE3a:  M3MEHEHHE  YCIOBHH
KyJIbTUBUPOBaHMUS, B YaCTHOCTH, COCTaBa IIMTATEJIIbHOM Cpenbl; BBEIEHUE B Cpelry
cneun(uyeckoro MHruOUTOpa; MCIOJIb30BaHHME MYyTaHTa MCXOJHOTO IITaMMa, BO3JelcTBUE
MUKPOOPTraHU3MOM WK €ro (epPMEHTOM, UCII0JIb30BAHNE KOMOMHAIIMY MYTAHTOB (MYTaCHUHTE3).

Tema 5. OcHOBHBbIC NPUHUMIBI NMOUCKA, BbIACJICHHS U H3yYeHHS] NPOAYLEHTOB
aHTHOMOTHYECKHUX BEIIEeCTB.

Boigenenne MHUKpOOOB-aHTaroHMCTOB: OCHOBHBIE NPHUHILMIIBI TOWCKA W METObI
BBIJICJIEHUSI  MHKpPOOOB  —  MPOAYLEHTOB  aHTUOMOTHKOB;  METOJbl  WAEHTH(PHUKAIUU
MHUKpPOOPTraHU3MOB — IPOAYLEHTOB aHTUOMOTHYECKHUX BEIIECTB; METO/IbI BbIIECICHUS U OUYUCTKU
AHTUOMOTUKOB;, H3y4Y€HHE AHTHUMUKPOOHOIO CIIEKTpa, CTEPHWIBHOCTHU M TOKCUYHOCTH;
ornpezeneHue GapMaKkoIOrH4ecKUX U TepaneBTUUECKUX CBOMCTB aHTUOMOTHKA.

[Tytu moBbILIEHUS aHTHOMOTHKOOOpa3yromeld CHoCOOHOCTH  MHKPOOPTaHU3MOB.
CoxpaHeHue LI TaMMOB MPOJIYLIEHTOB aHTUOUOTHUKOB B AKTUBHOM COCTOSIHUU.

Onpenenenre aHTUOMOTUYECKONW aKTMBHOCTH MHKPOOPTaHU3MOB MPHU KYJIbTHBHPOBAHUH
UX Ha TBEPJIbIX U B )KUJKUX MUTATEIbHBIX CPEIAX.

Tema 6. XapakTep U MeXaHU3M OMOJOTHYECKOT0 JeiCTBUSI AHTHOUOTUKOB.
OO61re TpUHLKIBI IeHCTBUS aHTUOMOTHUKOB Ha KJIETKY MUKPO- U MaKpOOpTraHu3Ma.
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OCHOBHBIE MEXaHU3Mbl OMOJIOIMYECKOrO JEHCTBHSI aHTHOMOTUKOB: HHTHOMPOBaHHE
CHHTE3a KJIETOYHOM CTeHKH OakTepuil W rpuOOB, HapylieHHe (yHKIUU MeMOpaH, MOJaBJICHUE
CHHTE3a HYyKJIEMHOBBIX KUCIJIOT, MHTMOMPOBAHNE CUHTE3a IIyPUHOB U MUPUMUAMHOB, [10/IaBJICHUE
CHHTE3a OeJKa, WHTHOMPOBAHHWE OKUCIUTEIBHOTO (HOCHOpHINpPOBaHUSA, HHIHOMPOBAHHE
SHEpPreTU4ecKoro MerTadbosn3Ma, MoAaBIeHIEe UMMYHOJIOIMUECKOH PEaKTUBHOCTH OpraHu3Ma.

Y CTOMYNBOCTH MEKPOOPTAHU3MOB K JICHCTBHIO aHTUOMOTUKOB. DaKTOPBI, TPUBOIAIINE K
YCTOMUMBOCTH MHUKpPOOPraHM3MOB K aHTHOMOTHKaM. Ilyrm npuMeHeHHs aHTHOMOTHUKOB,
C/IEP’KUBAIONINE BOSHUKHOBEHUE YCTOMUMBBIX K HUM (HOPM MHKPOOPTaHH3MOB.

[ToGouHble peakiiy, BO3HUKAIOIIME IPU IPUMEHEHUH aHTUOMOTHKOB.

Tema 7. AHTHOMOTHKM, 00Opa3yeMble PA3JIHYHBIMU I'PYNIIIAMHU OPTaHU3MOB.

7.1. Aumubuomuxu, oopazyemvie baxmepusimu.

AHTHOMOTHKHM — TENTUAbI, oOpasyembie Oaktepusimu P. Bacillus. I'pamunumaun C —
aHTHOMOTUK uOoHO(Oop. HapymieHue npoueccoB OKHUCIUTENBHOTO (OoCHOpUIUpOBaHUS O[]
JNeiCTBHEM aHTUOMOTUKOB-HOHO(OPOB. AHTHOMOTHKH, BBIIENIEMble MUKPOOpPraHU3MamH pPp.
Pseudomonas, Lactococcus, Proteus, Esherichia. AHTHOMOTHKYM IHaHOOAKTEPHIA.

7.2. Anmubuomuxu, obpazyemvle akKMmuHOMUYEMAamu.

AmuHornuko3uasl. CrpentomunuH. Ero mpoayueHTtel. VYcinoBus o00pa3oBaHus U
OuocuHTe3a. XHUMHUYECKOe CTpoeHue. Hapymenus B MexaHusme OuocuHTe3a Oerka,
BBI3bIBacMbIC CTpenToMHUIMHOM. JlelicTBue ctpenrtomunaa Ha 30S cyObequHUILy pHOOCOM.
H3meHenne (QyHKIMOHANBHONW CIOCOOHOCTH OENKOB, CHHTE3MPOBAaHHBIX B MPHUCYTCTBHUH
CTPENTOMMIIMHA. Crnektp aHTUMHKPOOHOTO JIEHCTBHSL. Hpyrue aHTUOMOTHKHU
AMUHOTJIUKO3UHOM MPUPOJIBI.

Terpauuknunel. WX npoxyneHTsl. @OpMBI TETPAUUKIMHOB. XUMHUYECKOE CTPOCHHE.
Bnusnue TeTpanukiamHOB Ha cBs3piBanue amuHoanmi-TPHK ¢ pubocomo-matpuyHbiM
KOMILIEKCOM.

Xnopambenukoin. Ero nponyuentsl. [logaBienue xaopampeHukonoM 6uocuHTe3a 0enka
Ha ctaauu >oranui. CIeKTp aHTUMUKPOOHOTO JICHCTBHSI.

Makponuabsl 1 ojieHsl. MIX npoayneHThl, MEXaHU3M U CIEKTP ACHCTBUS.

AxtuHomuiuHbel. Ux xumudeckoe crpoenue. [Ipomyrentsl. MexaHu3m IEUCTBUS M UX
MPaKTUYECKOE TPUMEHEHHE.

7.3. AHmubuomuku, oopasyemvle epubamu u IUMUAUHUKAMU.

[leHMIMITMHBL W WX MNOPOAYUEHThl. MCTopus OTKpBITUS MEHULMWUINHA, YCIOBUSA
obOpaszoBanusi. Xumuueckas cTpykTypa. CrocoObl momydeHus. [leficTBue NEHWUIWUTMHA Ha
OakTepun (MHTMOMpPOBAHUE TMpoIlecca TPAHCIENTUAAIMU — OCHOBA JEWUCTBUS MEHUIMILIUHOB).
IIpakTHueckoe MpUMEHEHNE.

Ledanocnopunbl — OnM3KHEe K TNEHUIMUIMHAM aHTUOMOTUKUA. WX MpOAYIEHTHI.
Mexanusm Onocunresa. CiekTp AefcTBUSL.

AHTUOMOTUKH, OOpazyemble NUIIAHUKaMH. YCHHMHOBas KHUclIoTa. Ee aHTUMHUKpOOHOE
JIeUCTBHE.

7.4. Anmubuomuxu, obpazyemvle blCUUMU PACTNEHUIMU.

OUTOHIUAB — AHTUOMOTHKH, CHHTE3UPYEMBbI€ BBICIIUMH PACTCHUSIMHU. AJUIUIINH,
apuHAapUH, TOCCHUIION, PUIIMH, OepOepuH, CalbBUH, UMAHUH, XUHHH, XJIOPODMIMUIT U HX
npoayreHThl. CIIEKTp aHTUMUKPOOHOTO JIEHCTBHS.

duroanekcuHbl — crennpuieckue ONoIOrHYecKu-aKTHBHBIE BELIECTBA PACTCHUH.

7.5. AHMUOUOMUKU HCUBOMHO20 NPOUCXOHCOCHUSL.

JInzorum. Uctounuku ero noiydenus. Mexanusm aeictsus. [Ipumenenue.

UnTepdeponsl. [lonydyenne, Mexanu3Mm AeWCTBUS U IPUMEHEHUE.

Jpyrue aHTUOMOTHUKM >KUBOTHOTO TPOUCXOXKIEHHS - JeQEeH3MH M a3ypOLUIuH,
CKBaJIaMUH, 9KMOJIMH, MTE€JePUH, KPYLIUH.



Tema 8. OcHOBHBIE 3TalbI NPOMBIIIEHHOTO MOJYYeHUSA AHTUOMOTHKOB.

OcHOBHBIE  CTaguM  TEXHOJIOTMYECKOTO Ipoluecca. Meroabl  KyJbTUBUPOBAHMUS
IPOAYLIEHTOB  aHTUOMOTHKOB. [JlyOMHHOE KyJIbTUBUPOBAaHME M €ro  MOAU(DUKALUU:
NEPUOJIMYECKOe U HEMpEephIBHOE, OTHEMHBIA MeToH, OaTapeiHblii crocob. depMeHTepbl, HX
YCTPOMCTBO. MeToapl CTepUIM3aluu Cpel, BO3ayXa, KOMMyHUKanui. IToaroroska nmoceBHOro
marepuana. [lenooOpasoBanue B mpouecce (epmeHTanuu, nenoracutenu. [IpenBapurensHas
00paboTKa KyJIbTYpaJdbHON >KuAKOCTH. DunbTpanus. BeigeneHue M XuMHuUecKas OUYUCTKA
AHTHOMOTHUKA. DKCTPAKIIMOHHBII METOA U METOJ HOHHOOOMEHHOW COpPOLUHU, METO/ OCAXKICHHS.
Cy1ika, KOHTpOIIb U pachacoBKa aHTUOMOTUKOB-TIPENAPaTOB.

[lpuynebl TIOTEpPH AHTUOMOTHKOOOpA3yIOUIeW CIOCOOHOCTH MHKPOOPTaHU3MOB B
npoliecce Npou3BoJcTBa. bakrepuodarus u ee 3HaueHHE B IPOU3BOJCTBE AaHTUOMOTUKOB.

Tema 9. IlpuMeHeHMe AHTHOMOTHKOB B CeJIbLCKOM XO3SIiCTBe, NHUINEBOH M
KOHCEPBHOI MPOMBIIIEHHOCTH.

AuTHOMOTHKHM B pacteHueBozicTBe. OCHOBHBIE TpeOOBAaHUS, NPEABSIBISEMBIE K
aHTHUOMOTUKAM, HCIONb3yeMbIM B OOppO€ C (PUTOMATOrEHHBIMH OpraHu3MaMu. MeToabl
UCIIOJIb30BAHUS aHTUOMOTUKOB. AHTHOMOTHKH B )KHBOTHOBOJICTBE. AHTHOMOTHKH B MHUILEBON U
KOHCEPBHOH MPOMBIIIICHHOCTH.

5.2 Tembl MUCHUIUIMHBI M MEKIUCHUILVINHAPHBIE CBSI3M € oO0eclmeYHBAEeMBIMHU
(mocseayOIIMMHU) JUCHUIIIMHAMUA

Ne HaumenoBanue obecreunBaemMuix | Ne Ne TeM JaHHOW JUCHMIUIAHEL, HEOOXOIUMBIX IS
m/n | (OCTenyIONX ) TUCIIUTIIHH M3yYeHHUs] 00ECTIEUNBAEMBIX (ITOCIIETYIOIIHX)
JIUCITUTUTIH
1 2 |34 |56 |7]8]9
1. Mukpo6uoaoru4eckue cpeacTpa + +
3alUTHl pACTEHUHI
2. Hpe,I[I[I/IHJ'IOMHaH MIPaKTHKa + + +

5.3. TeMbI AUCHMILINH U BUALI 3aHATHII

Ne HaumeHnoBaHue TeMbl Bunsl 3ansTuil B yacax
n/n IIpakt JIab
Jlekir. PaKT. CemuH. ’ CPC Bcero
3aH. 3aH.

1. | Beenenue. [Ipenmer u 3a1aum crienkypca
«AHTHOMOTUKMY. 3HAYEHHUE U3YUCHHUS
AHTUOMOTHUKOB JJISl Pa3BUTHS 2 - - - 2 4
MUKPOOHOJIOTHH, METUIIUHEI, CETHCKOTO
X03siicTBa, OMOTEXHOJIOTHH.

2. | B3aMMOOTHOIIICHUS B MHPE

2 4 - - 2 8

MHUKPOOPI'aHU3MOB.

3. | [lonsiTne 00 aHTUOMOTUKAX M UX 9 9 i i 5 6
KJaccuuKanus.

4. | ObpazoBaHUEe aHTHOMOTHKOB TIPH
71a00paTOPHOM KYJIbTUBUPOBAHUH 2 4 - - 3 9
MHUKPOOPTaHU3MOB.

5. | OCHOBHBIC MPUHIIUIIBI TOKUCKA,
BBIJIETICHUS U U3Y4YEHUSI IPOIYLIEHTOB 2 6 - - 3 11

AHTUOMOTUYECKNX BEIIECTB.

6. | Xapaktep 1 MEXaHU3M OHOJIOTHYECKOTO 2 4 - - 3 9




NeiCcTBUS aHTUOMOTHUKOB.
7. | AHTHOMOTHUKY, 0Opa3yeMble pa3InYHbIMU
rpynnamMmu OpraHu3MOB. 2 8 ) 4 14
8. | OCHOBHBIE ATaITbI TPOMBIIILICHHOT'O
MOJIy4YeHUsI aHTUOUOTHKOB. 2 4 ) 3 9
9. | [IpumeHeHHE aHTHOMOTHKOB B CEIIbCKOM
XO35UCTBE, MUIIECBOU U KOHCEPBHOI 2 4 - 3 9
MPOMBIIIIICHHOCTH.
6. [lepeyeHb ceMHUHAPCKHX, IPAKTHYECKUX 3aHATHIL U J1a00PAaTOPHBIX PadoT
Ne Ne Tembl HaumeHnoBaHue npakTH4ecKux Tpynoem- | Ouenounsie | ®opmupye-
/o JAUCHUITIINHBI 3aHATUI KOCTb cpeacTsa MBIC
(wacer) KOMIICTCH-
UA
1 2 3 4 5 6
1 | Tema 2. B3aumooTHoO1IEHUS B MUpe 4 Tectsl CIIK-1
MHUKPOOPTaHNU3MOB.
2. | Tema 3. [TonsiTe 06 aHTUOMOTUKAX U UX 9 VeTHbIH CIIK-1
KJIacCU(UKALIHS. omnpoc
3. | Tema 4. O6pazoBanue aHTUOMOTUKOB IIPU VeTHbIH CIIK-1
1ab0paTOpPHOM KYJIBTUBUPOBAHHUH onpoc CIIK-3
MHUKPOOPTaHU3MOB.
Ilpaxmuueckas paboma: 4
«IIpucomosnenue numamenbHvlx
cpeo 0711 KYIbMUSUpPOB8aHuUs
MUKDOOP2AHUZMOB)
4. | Tema 5. OCHOBHBIE NPUHIIUIIBI IOUCKA U VYcTHbI CIIK-1
METO/AbI BEIACIICHUS U onpoc [IK-2
UICHTHPHUKAITUNT MUKPOOOB - Oryer 1o
HPOIYIIEHTOB AHTHOMOTHYECKHX TpaKkTIiec-
BEILECTB. KOH pabote
Ipakxmuueckas paboma:
1. «Memoouwl evidenenus 6
MUKPOOOB - NPOOYYEHMO8
AHMUOUOMUYECKUX BeUJeCBY.
2. «Onpeoenenue
aHMuUOUOMUYeCcKOU aKMuU8HOCMU
MUKPOOP2AHUZMO8 NpU
KYIbMUBUPOBAHUU UX HA MBEPObIX
NUMAMENbHLIX CPeoaxy.
5. | Tema 6. XapakTep U MEXaHU3M VcTHbIH CIIK-1
OUOIOTHYECKOTO JCHCTBHS 4 onpoc [K-2
AHTHUOUOTHKOB.
6. | Tema 7. AHTHOHOTUKH, 0Opa3yeMble Pedepar CIIK-1
Pa3IMYHBIMU IPYIIIAMEA 8 Hoxuapt 1IK-2
OpPTaHU3MOB.
7. | Tema 8. OCHOBHBIE 3TaIIBI 4 Pedepar CIIK-3
MIPOMBIIUICHHOTO MOJTYYCHHS Hoxnaast T1K-2




AHTUOMOTHKOB.
8. | Tema 9. [IpuMeHeHHEe aHTUOMOTHKOB B Pedepar CIIK-3
CEJIbCKOM XO3SICTBE, MUIEBON U 4 Joxnaast I1K-2
KOHCCpBHOﬁ IMPOMBIIIJIICHHOCTH.
6.1. Il.nan camocTOATENLHOM paﬁoTBl CTYACHTOB
Ne Tema Bun 3amanue Pexomennyemas nureparypa o
HeI. CaMOCTOSATEIb a
HO#1 paGoTHI § §
= <
5 =2
B
1. Beenenue. [Ipeamer u IIucemennas IloaroroBska x Hom.: 1
3aJa4u cleLKypca pabota MPAKTUUYECKOMY 3aHITHIO C Basbl nanHbIX, HHGOPMAITHOH-
«AHTHOUOTUKIY. WCIOJIb30BaHNEM KOHCTIEKTa | HO-CIIPABOYHBIE U MOMCKOBBIC
3HayucHNE H3YICHUS JEKIH U pEKOMEHIYeMON cucreMsl (1. 8r)
AHTHOMOTHKOB ISt JTUTEPATYPHI. 2
pa3BUTHA BrIMOTHUTE MHCEMEHHYIO
MHUKPOOHOIIOTHH, padoty Ne 1.
MEIUIUHBI, CEITHCKOTO
XO3SHMCTBA,
OMOTEXHOJIOTHH.
2 B3anmooTHOIICHHS B IToaroroBka k | IToarororka k Hom.: 1
MHUpe TECTHUpPOBa- MPAKTUUIECKOMY 3aHSITHIO C Basbl nanHbIX, HHOOPMAITHOH-
MUKPOOPTaHU3MOB. HUIO WCIIOJIb30BaHNEM KOHCTIEKTa | HO-CIIPaBOYHBIE U MTOMCKOBBIC
JIEKLIUU U PEKOMEHAYEMOU cucteMsl (1. 8r) 2
JUTEPATYPHI.
[ToAroTOBUTH OTBETHI HA
MTOCTaBJICHHBIE BOMIPOCHI
3 TTousarme 00 ITonroroska xk | ITogroroBka k OcH.: 1
AHTHOMOTHKAX M UX YCTHOMY MIPaKTUIECKOMY 3aHATHIO C Hom.: 1,3
KIaccu(UKaIHs. orpocy HCIIONIB30BaHUEM KOHCIIEKTa | ba3bl MaHHBIX, HHPOPMAIHOH- 2
JIEKIH U PEKOMEHIYeMON HO-CIIPaBOYHBIC M TONCKOBBIC
JUTEPATYPHL. cucteMsl (1. 8r)
4 OobpazoBanue ITonroroska xk | ITogroroBka k OcH.: 1
AHTUOMOTHKOB IIPH YCTHOMY MPAaKTUYECKOMY 3aHITHIO C Hom.: 1
71a00paTOpHOM orpocy WCIIOJIb30BaHNEM KOHCTIEKTa | ba3bl JaHHBIX, HHPOPMAIUOH- 3
KyJbTUBUPOBAHUHU JIEKIIUU ¥ PEKOMEHTYEMOM HO-CIIPAaBOYHBIEC U TIOUCKOBEIE
MHKPOOPTaHU3MOB. JIUTEpaTyphl. cuctemsl (1. 8r)
5 | OcHoBusble npuHIMnel | ITogroroka xk | ITogroroska x Hom.: 1
MIOMCKA, BBIJIEIICHUS U YCTHOMY MIPAKTUIECKOMY 3aHITHIO C basb1 njannbIX, HHDOPMAIIMOH-
H3YUYCHHUS orpocy HCIIOJE30BaHUEM KOHCIIEKTa | HO-CIIPABOYHEIC U TIOMCKOBEIC
MIPOAYIICHTOB [oxroroska JEKIH U PEKOMEHIYeMON cucteMsl (1. 8r) 3
AHTHOMOTHYECKIX oTYeTa 10 JTUTEPATYpPHL.
BEIIIECTB. mpakTraeckoit | HammcaTts oTdeT mo
pabote MIPaKTUIeCKoi padoTte
6 Xapakrep u Mexauu3Mm | Iloaroroska k | IloaroroBka k OcH.: 1
OMOJIOTNYECKOT0 YCTHOMY IIPAKTUYECKOMY 3aHITHIO C Hom.: 1,3,4
JeHCTBUS oTIpoCy WCTIOJIb30BaHNWEM KOHCTIEKTa | ba3bl JaHHBIX, THPOPMAIHOH- 3
aHTUOMOTHKOB. JIEKIIUW ¥ PEKOMEHTYEMOM HO-CITPAaBOYHBIC U TIOUCKOBEIE
JIUTEpaTypHI. cuctemsl (1. 8r)
7 AHTHOHMOTHKH, ITogroroska IToaroroBka k Ocu.: 1
obpazyembie pedepara MIPAKTHIECKOMY 3aHITHIO C Hom.: 1,4,5
Ppa3TUIHBIMU [ToaroroBka | WMcmosb30BaHWEM KOHCTEKTa | ba3wl JaHHBIX, HH)OPMAIIMOH- 4
TpyIIaMH OPTraHU3MOB. JIOKJIa/1a ¢ JICKIIH U PEKOMEHIYeMON HO-CIIPaBOYHBIC M TIOMCKOBBIC
Ipe3eHTalluell | JUTepaTypshl. cucreMsl (11. 8r)

Hanucats pedeparsl 1o
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NPE/ITI0KEHHBIM TEMaM.
[ToaroroBuTH KOKNAA IO
Teme pedepara u

MPE3EHTALNIO.
8 OCHOBHBIE 3TaIlbl [TogroroBka | IloaroroBka k Horm.: 1
[IPOMBIIIIJIEHHOTO pedepara MIPAKTUYECKOMY 3aHITHIO C bassl nanHbIX, HHPOPMAITHOH-
MIOJIyYEHUS IloaroroBka | KMCHOJIB30BAaHWEM KOHCIEKTa | HO-CIIPAaBOUYHBIE U IIOUCKOBBIE
aHTHOMOTHKOB. JIOKJIaa ¢ JIEKIIH U PEKOMEHIYeMOU cucTemsl (1. 8r)

MIpE3EHTAMEN | JIUTEpaTypBhI.
Hammcats pedepatsl mo
MPEAT0KEHHBIM TEMaM.
[MoaroToBUTH KOKNAA IO
Teme pedepara u

MPE3CHTAIHIO.
9 [Ipumenenue Ilogroroska | Iloaroroeka k Hom.: 1,3,5
aHTUOUOTHKOB B pedepara MPAaKTUYECKOMY 3aHITHIO C Ba3bl nanHbIX, HHGOPMAITHOH-
CEIILCKOM XO3SHCTBE, IMonroToBka | MCIOJIB30BAHUEM KOHCICKTAa | HO-CIIPABOYHBIC M MMOMCKOBBIC
MHUILEBOH U JIOKJIaza ¢ JIEKLIMU U PEKOMEHAYEMOU cucTemsl (1. 8r)
KOHCEPBHOH Mpe3eHTalueil | IuTepaTypsl.
MPOMBIIIICHHOCTH. Hanucats pedeparsl mo

NPEIUIOKESHHBIM TEMaM.
[ToAroTOBUTE NOKJIAM 10
TeMe pedepaTa u
IPE3CHTAIHIO.

6.2. MeTonnueckne yKa3aHHusl 110 OPraHU3ALUM CAMOCTOSATEJIbHOI padoThI CTYy1eHTOB

CamocrosrenbHas paboTa CTYJEHTOB SIBJISETCS COCTaBHOM YacThl0 ydeOHOro mporecca u
UMEET LEeNbI0 3aKpelyieHne W YIIyOJIeHHE TIONYYEeHHBIX 3HAHWA M HAaBBIKOB, IOWCK |
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBIIOJHEHME Y4YeOHBIX 3a/JaHUil, MOJArOTOBKY K
IPEJICTOSIILIUM 3aHATUSAM, 3a4€TaM U K3aMEHaM.

JUis  opraHu3allMd  CaMOCTOSITENIbHOW  paboThl MO  JAUCHUIUIMHE  «AHTUOMOTHKHN
UCIIOJIB3YIOTCS CIEAYIONKE POPMBI CAMOCTOSATEILHON y4eOHOM paboTHI:

- PaGoTa HaJ KOHCIIEKTOM JIEKIUH.

- [TonOop, nzydenue, aHanu3 peKOMEHI0BaHHOW JIUTEPATYPBHI.

- CaMOCTOSITEIEHOE U3YyYEHHUE OTAEIBHBIX TEM, HE U3JI0KEHHBIX B JIEKIIHH.

- IloaroroBka K NpPAaKTHUYECKOMY 3aHSATHIO: COCTOMT B TEOPETHYECKOM MOJArOTOBKE U
BBIMOJIHEHUM TPAKTUYECKUX 3aJaHuid (OTBETHI HA BOIPOCHI, IOATOTOBKA OTYeTa IO
MpaKkTUYecKou paboTte u T.1.).

- Hanincanue pedepaToB, NOAr0TOBKA AOKJIAI0B.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [loaroToBka K 3K3aMeHy.

Pegepam — ¢dopma nucbMeHHOW pabOTHI, KOTOPYIO PEKOMEHAYETCSl NPUMEHSTh IpHU
OCBOCHMH BApHATHUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COePKaHUSI HAYUHBIX TPYZIOB, JIUTEPATYPHI IO ONPEAEICHHON TEME.
O06mwem pedepara Moxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJrOTOBKY — OT 2
Henenb 10 Mecauna. IloaroroBka pedepara mnoapa3yMeBaeT CaMOCTOSITENIbHOE H3yueHUe
CTYJACHTOM HECKOJIbKMX JINTEPAaTypPHbIX HCTOYHHMKOB (y4yeOHUKOB, MOHOTrpaduii, HaydHBIX
cTared W T.A1.) TO ONpeAeNéHHOM TeMe, HE paccMaTpuBaeMoil MOAPOOHO Ha JIEKIHH,
cUCTEeMaTH3alluI0 MaTepuaa U KpaTkoe ero usjioxenue. Llens Hanucanus pedepara — npuBuTHe
CTYJEHTY HaBBIKOB KPaTKOT'0 U JAKOHUYHOTO MPECTABIEHUSI COOpaHHBIX MaTepUaioB U (PaKToB
B COOTBETCTBHH C TPEOOBAHUAMM, PEABSBIIEMBIMHI K HAYYHBIM OTYETaM, 0030paM U CTaThsIM.

Crtpykrypa pedepara BKIIIOUAET:

THUTYIBHBIN JIUCT.

Coneprxanue.

Beenenue, rie kpatko hopmynaupyercs npobiema, eib U 3ajauu pedepara.
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OcHoBHast yacTb pabOTBHI COCTOUT W3 HECKOJBKUX Pa3esioB, B KOTOPHIX H3Jaraercsi CyTh
TeMBbI pedepara.

3akJroueHue.

Cnucok UCOJIb30BaHHOM JIUTEPATYPHI.

I[Ipu odopmienun pedepara cienyer MNpPUAEPKUBATHCA TEXHUYECKUX TpeOOBaHUIA,
NPEIbIBISEMBIX K pedepaTam U KypcoBBIM paboTaM, IMEIOIIUXCS Ha Kadeape.

Yemmuwiii 0oknao — 3to coodmenue B TeueHne 10-15 MUH, B KOTOPOM CTYACHT B JIAKOHUYHOU
dbopMe TOIDKEH M3II0KHUTh MaTepUall TI0 COOTBETCTBYIOMIEH TeMe, MPUACPKUBASICH CICIYIOIIETO
IUIaHa: BBEJCHHME, OCHOBHas 4YacTh, 3akirodeHue. JIokiag MOXKET COMpPOBOXKIATHCS
JEMOHCTpAIMe HAINISIHBIX MaTepuanoB (cxem, Tabmum u T.4.). [lo OkOHWaHMM OKIana
CTYIEHTY 3aJlal0T BOIPOCHI, KaK IMpenojaBareib, TaK M CTYACHTHI, Ha KOTOPBIC TOKIATUHK
JIOJKEH JJaTh UCYEPIIBIBAIOIINE OTBETHI.

7. TlpumepHasi TeMaTHKa KYPCOBBIX PpadoT (NMpoeKkToB) (NpH HAJIMYMH) HE
IOPEIYCMOTPEHBI YUEOHBIM IIJIAHOM.

8. YueOHO-MeToAMYeCcKOEe H HH(POPMALIMOHHOE 00ecTiedeHne JUCITHIIMHBI

a) OCHOBHasl JINTepaTypa
1. MenuunHCcKas MHKpPOGHOJIOTHS B MMMYHOJIOTHS [ DNEeKTPOHHBIH pecype] / V. JleBuHCOH.
- Mocksa : JlaGoparopus 3uaunmii (panee "BUHOM. JlaGoparopus 3mammii"), 2015. -
Pexum noctyna: 35C "Usnarenscrso "Jlans". - Heorpanuy. noctyi.

0) 1onoIHuTEIbHAS JINTEPATYpa

I. Eropos H.C. OcnoBsl yuenns 06 antnGuorukax / H.C. Eropos. — M.: Usx-8o MI'Y;
Hayka, 2004. — 528 c.

2. Ilpaktukym mo mmukpoGuonoruu / A.U. Herpyl. I\;Ij/ﬂnunﬁcxa/?nxpoﬁnyémﬂ %

HMMYHOJIOTHsI [DneKTpoHyblil pecype] / V. JleBurcoH. / Mocksa : JIAGoparopug 3HaHwit
(panee "BMHOM. JlaGopg@ropus 3uanuii"), 2015. - Pex;i'/m nocryna:/3bC "U3parenscTBo
"Jlanp". - Heorpauuu. ngerym. '

cos [u 1p.]; mox pen. A.M/Herpycosa. - M.: Akamemus, 2005. — 604 c.

3. MukpoGHoIOrust ¢ OCHOBaMH BHPYCOJIOTHH [DNeKTpoHHBIH pecype] : yuel. mns 6wmon.
cren. yH-toB / O. W. Konemko ; Upkyrckuit roc. yu-t, Hayd. 6-xa. - OJIEKTpPOH.
TeKkCToBbIC J1aH. - UpkyTck : U3a-so Hb UI'Y, 2005. - 1 2. ont. qmck (CD-ROM)

4. ®paukmud T., Croy JIx. Broxumusi antuMuKkpoGHOro neiicteus / T. Opanxias, JK.
Cuoy. -M.: Mup,1984.-238 c.

5. HarypasibHble aHTHOHOTHKH : 3amuTa OpraHu3Ma 6e3 moGouHEIX 3¢ QeKTos: Ilep. ¢ Hem.
/ T1. Hetometdipep. - M. : Mup kuuru, 2008. - 159 ¢ -

B) IPOrpaMMHOe oOecriedeHue
DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10

Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1

32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without

Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -

Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-

14 ot 30.10.2014r.
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Kaspersky Endpoint Security mist 6msneca - Crammaptaeiii Russian Edition. 250-499.
®opyc Kontpakr Ne04-114-16 ot 14uos6pss 2016r KES. Cuer NePCI[3-000147 u AKT or
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensun
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
Jlunensun Microsoft 41059241.

Office 365 npodeccuonanbHbii TwItOC s ydanuxcs. Homep 3akasa: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

r) 0a3bl JaAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI

1. Hayunas Dnexrponnas bubnmoreka http://www.e-library.ru

2. Undopmanmonnas cuctema «EmuHOEe OKHO JOCTyma K 0Opa3oBaTENbHBIM pecypcam)
(http://window.edu.ru)

3. DU3 «bubanoTex». Anpec noctyna: https://isu.bibliotech.ru

4. ObC «M3narensctBo «Jlanb». Anpec nocryna: http://e.lanbook.com

5. Ob MWsnatenbckoro ueHtpa «Axkagemusi». Agapec noctymna: http://www.academia-
moscow.ru

6. http://www.fptl.ru/biblioteka/biotehnologiya.html

7. http://www.medbook.net.ru/010512.shtml

8. Coro3 00pa3zoBaTeIbHBIX CATOB - ECTeCTBEHHBIC HAYKH

9. http://tusearch.blogspot.com - [Torck 37€KTPOHHBIX KHUT, TyOauKaIuii, 3akoHoB, [OCToB
Ha caliTax HAYYHBIX JICKTPOHHBIX OUOJIMOTEK.

10. Google Scholar —TTouckoBas crcTema 1Mo Hay4HOU JIMTEPATYpE.

11. Science Research Portal - Hayunas mouckoBass CHCTEMa, OCYIIECTBIISAIOIIAS
MOJTHOTEKCTOBBIM MOUCK B XYPHaJaX MHOTHX KPYIHBIX HAy4YHBIX H3/aTEIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Mmier craTbu M TOKYMEHTHI B
OTKPBITHIX HayuHbIX 0a3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

9. MaTepuajbHO-TeXHHYECKOe o0ecneyeHne TUCIUIIMHbI:

Aymutopust  JJIi NPOBENEHMS — 3aHATHM  JIGKIMOHHOTO  TUHa:  00opyloBaHa
cnenuanu3upoBaHHol (yueOHOM) MmebOenpl0o Ha 25 mocafoyHbIX MecT; 000pyAoBaHa
TEXHUYECKUMHU cpeacTBaMu oOyueHus: npoektop Epson EB-X03, nocka mapkepHas; y4eOHO-
HArJISITHBIMA TIOCOOMSIMHE: TIPE3SHTAINH B KOJIMYECTBE 6 IT.

AymuTtopust  UIsL  TpOBENEHMs  3aHATHHA  NpakTHYeCKoro  Tuma:  o0opyloBaHa
crenuanu3upoBaHHon (yueOHON) MeOenbto Ha 10 mocajodHbIX MeECT; JOCKOH MEJOBOM;
o0opyJ0BaHAa TEXHUYECKUMH cpencTBaMu oOydeHus: mnpoektop BenQ MS521P; yuebHno-
HarJISITHBIMA TIOCOOMSIMHE: TIPE3SHTAIIMH B KOJIMYECTBE 6 IIT..

Komnbrotepusiit kiacc (ydeOHast ayauTopus) A TPYINOBBIX M HMHIUBUAYAJIbHBIX
KOHCYJIbTAIlMi{, TEKYIIEro KOHTPOJS MW TPOMEXYTOYHOW aTTeCTallH, OpTaHW3aluu
CaMOCTOSITeNIbHON paboThI: ayAuTOpUsi 000pyI0BaHA CHENUATU3UPOBAHHON (yueOHOi) Mebemnbio
Ha 20 moCaJoyHBIX MECT, JOCKOM MeJloBOM; 00OopynOoBaHA TEXHUYECKUMHU CpPEICTBAMU
oOyuenus: cucteMHubli 610k PentiumG850, morurop BenQ G252HDA-1 miT.; cucTeMHBbIi 610K
Athlon 2 X2 250, morutop BenQ G252HDA - 8 mr.; cucremusiii 6ok PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mir.; cuctemusiii 6ok Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusiii 610k Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mr.;
cuctemHbiit 610k Pentium G3250, monutop Samsung T190N — 1 wit.; cuctemuslit 6510k Pentium
G3250, mouutop Samsung 740N — 1 mir.; mpoekrop BenQ MXS503; skpan ScreenVidiaEcot.
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C HeorpaHM4eHHBIM JOCTYNOM K ceTH VHTepHeT u oOecredeHHeM [0cTyna B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3alHu.

[Tomemenue st  XpaHeHUST U NPOPUIAKTHUECKOTO  OOCIY)KHMBAaHHUS  y4eOHOrO
00OpyIOBaHUS: ayAUTOpHUS O0OpyAOBaHA CIEIHATU3UPOBAHHONH MeOenbl0 Ha 3 MOCagOYHbBIX
Mecta; HoyTOyK Lenovo 1580, mpoexktop BenQ MS521P.

10. O6pa3oBaTesibHbIE TEXHOJOTHH:

JInst OCBOGHMSI TUCHUIUINHBI «AHTHOMOTHUKNY» MIPUMEHSIOTCS CIIeyole o0pa3oBaTenbHbIe
TEXHOJIOTHH:

- Unghopmayuonnas nexyus. Jlekuns — 3T0 cKaToe N3JI0)KEHHE OCHOBHBIX HAyYHBIX (haKTOB,
4TO ABIISETCS 0a30M IS aHAIHM3a PacCyKICHUH, OLIEHOK.

- Jlexyus-euzyaruzayus. YUYUT CTYJCHTOB NpPeoOpPa3OBHIBATH YCTHYIO M IHCBMEHHYIO
UHPOPMALIMIO B BU3YAIbHYIO (hopMy, 4TO (OPMHUPYET Yy HUX NMPO(HECCHOHATFHOE MBIIIJICHHE 32
CUET CHCTEMATH3allMd M BBIJCICHUS HauOojee 3HAYMMBIX, CYLIIECTBEHHBIX JJIEMEHTOB
colepkaHuss oOydeHus. 3ajada MperoAaBaTeNs HCIOJb30BaTh Takue (OPMBbI HATTSAHOCTH,
KOTOpBIE Ha TOJIBKO JIOTOJHSIOT CIOBECHYI0 MH(OPMAIHMIO, HO U CaMU SIBIISIOTCS HOCHTEIISIMH
uH(poOpMaIMU (CXEMbI, PUCYHKH, CIANAbI-IPE3CHTAINH, U T.I1.). DTOT BUJ JICKI[HH JIy4IlE BCETO
UCIIOJIb30BATh Ha JTalle BBEJICHUS CTYJICHTOB B HOBBIW pa3zei, TEMY AMCIHILIHHBL

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE TI0J] PYKOBOJICTBOM TIPENOIaBATEIS
B yueOHOW ayqUTOpUH, HAIpaBICHHOE Ha YIIIyOJeHHE HAayYHO-TEOPETHYECKUX 3HAHUN U
OBJIQJICHUE OIPENEJICHHBIMA METOAAMH CaMOCTOSITEIBbHOH paboThl, KOTOpoe (opMupyer
npakTuueckue ymeHus. OgHOW U3 GOpM NMpPaKTHYECKUX 3aHATUI B By3e sBISIETCS ceMuHap. B
paMKax MPaKTHYECKUX 3aHATHH 10 AMCUUIUIMHE «AHTHOMOTHUKUY» TPOBOISATCS NPAKTHUECKUE
pabOTHI C UCTIONIB30BAHUEM HEOOXOIMMOTO JIAO0OPAaTOPHOTO 000PYIOBAHUSL.

- Cemunap-uccneoosanue. TeXHONOTHS TPOBEACHUS TAaKOTO CEMHHApa MOXET OBITh
pa3MMYHON, B 3aBUCHMOCTH OT TOrO, KakOH METOJ 3aJlOKEeH B ero OCHOBY. B pamkax
TUCHUTUTMHBL  «AHTHOMOTUKH» TPOBOJIUTCS CEMHHAp C IIOATOTOBKOW M 3aCiIyIIMBaHHEM
pedepaToB MO akTyaIbHBIM poOIeMaM TEOPUH U MPAKTHKH U MOCIEAYIOMINM HX 00CYKICHUEM.

- CamocmosmenvHas paboma cmyoeHmos.

- Jlucmanyuonuvie  obpasosamenvhvle  mexronoeuu.  Ilog  IECTAaHIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJOTHSIMH IMOHUMAIOTCS 00pa3oBaTeIbHbIE TEXHOJIOTHH, PEeaTn3yeMble
B OCHOBHOM C IPUMEHEHHEM MH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX CETEH.

[Tpu ocBOCHNU AUCIUTUIMHBI «AHTHOMOTHUKNY» UCTIONB3YIOTCS CIIEAYIONINE TEXHOIOTHH:

- Kelicogas ~mexHonocus — (Gopma JAUCTAHIMOHHOTO OOYy4YeHHs, OCHOBaHHAas Ha
NPEJOCTaBICHNH O0yJarommMcs HH()OPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYPCOB B  BHIE
CHELHMaTU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIIOJIb30BaHHEM
Pa3IUYHBIX BUJIOB HOCUTENEH HHPopMauu (KeicoB);

- UHmMepHem-mexHoI02us. — Coco0 TUCTAaHIIMOHHOM mepeaadr MH(OpMaIui, OCHOBAaHHbIHI
Ha HCIIOJIb30BAaHHUH TII00ATBHBIX U JIOKAJIHHBIX KOMIIBIOTEPHBIX CETEH sl 0OecieueHust JOCTyna
oOyyaromuxcst K HH(POPMALMOHHBIM 00pa3oBaTelbHBIM pecypcaM U Juid (OpPMHUPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTraHU3AIlMOHHBIX, TEXHWYECKHX W IPOrPAMMHBIX CPEICTB
peanu3alMM U YOpaBieHHUs y4eOHBIM MPOIECCOM HE3aBUCHMMO OT MECTa HaxXOXJIEHUS €ro
cyobektoB. Mcnons3yercs ObpasoBarenbhbiii mopran UI'Y - educa.isu.ru.

11. Ouenounsie cpeacrsa (0OC):

11.1. OueHovHBIC CPEACTBA I BXOAHOTO KOHTPOJIS.

B kauecTBe OLICHOYHBIX CpPEICTB M BXOJHOTO KOHTPOJS OLEHKH YPOBHSA 3HAHUU
CTYJICHTOB HCTOJB3yeTcs cobOecenoBanue. B mporiecce cobecenoBaHusl OIEHUBAETCS YPOBEHB
BIIaZicHUsI 0A30BBIMHU 3HAHUSMH, YMEHHUSIMH, HABBIKAMHU, HEOOXOIUMBIMHU JJII Hadaa 00ydeHusI,
ONpeIeNseTCsl CTENEHb BJIaJIEHUs HOBBIM MaTEpHaJIOM JI0 Hayaja ero u3y4eHusl.
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11.2. OuieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS.

B pamkax QuCHUIUIMHBI «AHTHOMOTHKH» HCIIOJB3YIOTCA Cieayromue (GopMbl TEKYILEro
KOHTPOJISI:

- YCTHBIU OIPOC;

- TECTHI;

- IMCbMEHHas padoTa;

- pedepar.

@DOH/T OLIEHOYHBIX CPEJICTB BKIIFOYAET:

- TECTOBBIC 3aJ[aHUS 110 AUCIUILINHE,

- IepedyeHb TeM pedepaToB/I0KIIAIOB,

- BOIIPOCHI JUISI CAMOCTOSTEIHHOTO N3YICHHUS,

[TpuMepbI TECTOB AJISt TEKYIIETO KOHTPOJIS:
1. Ilo creneHu B3aMMOBBITOAbl OTHOIICHHWS MHUKPOOPTraHU3MOB C JPYTMMH OpraHU3MaMu
XapaKTEpU3YIOTCA KaK:
a) OJaronpusTHBIE U HEOJArONMpPUSTHBIC
0) BpeIHbIC U MOJIE3HbIC
B) TMOJIOKUTENIBHBIE H OTPULIATEIbHbBIC
2. Kakoifi ®3 HWXKE TMEPEYUCICHHBIX CIIOCOOOB  CYIIECTBOBAHUS MHUKPOOPTaHU3MOB
B3aMMOBBITO/ICH?
a) KOMMEHCaJIU3M
0) MyTyanusm
B) Mapa3uTU3M
') XUITHAYECTBO
3. Ilpumepom OGaKkTepHaTLHOTO CUMOM03a SBIISETCS:
a) COBMECTHOE pa3BUTHE a3p0o0OOB M aHa3POOOB
0) COBMECTHOE pa3BUTHE HUTPU(PUKATOPOB U AMMOHH(PUKATOPOB
B) 00pa3oBaHNE MUKOPH3bI
) oOpazoBaHue KIYOEHbKOB Ha KOPHSIX 000OBBIX paCTEHUSIX KIIyOEHbKOBBIMU OaKTEpUSIMU
4. K cumOnoTHYECKOMY THITY B3aUMOOTHOILIEHUH OTHOCST
a) MPOTOKOOTIEPALIUIO0
0) KOMMEHCATU3M
B) XUIHUYECTBO
T) CaTEILTUTU3M
1) CHHTpOo(hU3M
5. ®opma B3aMMOOTHOUIEHUH MHKPOOPTaHU3MOB, MpPHU KOTOPOM OJMH M3 HHMX IOJaBIIseT
pa3BUTHE WM BBI3BIBAET THOEIH IPYroro, Ha3bIBaeTCs
a) aHTaroHU3M
0) mapazuTu3M
B) XUITHUYECTBO
I') KOMMEHCaJIU3M
6. [lepeuncnure >KM3HEHHO BaXKHBIE CTPYKTYPBI OaKTEPHATLHOM KIIETKU, SBIISIOIIHECS
MUIIEHSIMH TSI aHTHOMOTHKOB:
a) HyKJIEOU
0) kamcyna
B) IIUTOIIa3MaTHYeCKass MeMOpaHa
T) )XTYTUKH
) KJIETOYHAs! CTEHKa
€) puboCOMBI
7. Kakue MeTombl NMPUMEHSIOT ISl OIpPENCIICHUS] YyBCTBUTEIBHOCTH MHUKPOOPTaHU3MOB K
AHTUOMOTHKAM:
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a) METO/JI CEPUITHBIX Pa3BEICHUN

0) meton nuddy3un B arap (METOJ «IHCKOBY)
B) METO/I OyMa)kKHBIX JUCKOB

r) metoq PopTHepa

JUIs KOHTpOJIE CaMOCTOSITETIbHOM pabOThI CTYAEHTOB HCIOJIB3YIOTCS TECThI, pedepartsl,
JOKJIaJBl.

Tembl 3aaHUl 111 CaMOCTOSITEILHON pabOThI

1.  Poib OTE4eCTBEHHBIX YUEHBIX B Pa3BUTHH YUYCHUsI 00 aHTUOMOTHKAX.

2. Baxueiimme ycnoBus A 00pa3oBaHUS MHUKpPOOPTaHW3MaMHM aHTUOMOTHYECKUX
BEIIECTB MPH J1a00paTOPHOM KyJIbTHBHPOBAHUH.

3. KakoBa pojb COBMECTHOrO KYJIbTHBHPOBAHUS MHUKPOOPraHHM3MOB B IIpoIEcCe
OuocuHTe3a aHTHONOTUKOB. [IpuBeanTE IPUMEpHI.

4. KakoBa pOJb HEKOTOPbIX AHTHOMOTHKOB B JKHU3HEIEATEIHHOCTH COOCTBEHHBIX
npoayueHTos? [IpuBenure npumepsl.

5. HaszoBuTe OCHOBHBIE METOABI BBIICICHUS MPOJIYLIEHTOB AaHTHUOMOTHKOB U3
IIPUPOJHBIX YCIOBHM.

6. Meroabl naeHTU(UKAIIME MUKPOOPTAaHU3MOB — MPOIYILIEHTOB aHTUOMOTHKOB.

7. IlenumwmnuH.  Vctopusi — OTKpBITHSA, NOPOAYLEHTH.  MexXaHu3sM  JICUCTBUS
MEHULWJUIMHOB, CBOMCTBA U IPUMEHEHHUE.

8.  AHTHOMOTHKH, BBIpa0OaThIBacMble OAaKTEPUSIMHU, UX MTPAKTUYECKOE IIPUMEHEHHE.

9. TI'pamununun C. IIpoayneHtsl. MexaHu3M AeicTBUS, IPUMEHEHHUE.

10. Crpentomurua. Ero mpoayrientsl. Mexanusm aeiictBusi. CrieKTp aHTUMHKPOOHOTO
NEeNCTBUSL.

11. Terpauuxiuunsl. [Ipoayuentsl. CBolicTBa U IPUMEHEHUE.

12. Xnopamdbenukon u ero cBoiictea. CrieKTp aHTUMUKPOOHOTO JACHCTBHSL.

13. OcHOBHBIE MPEICTABUTENN TPYMIBI MAKPOIHUIOB M MOJIHMEHOB. MeXaHU3M U CIEKTP
UX IEUCTBUSL.

14. MexaHu3M JeHCTBUSI AKTHHOMUIIMHOB U UX MPAKTHUYECKOE MPUMEHEHHUE.

15. [aiite XapakTepuUCTUKy aHTHOMOTHYECKHUX BEIIECTB, OOpa3yeMbIX BBICIIUMU
pacrenusamu. HazoBute npoayneHToB. KakoB criekTp UX aHTUMUKPOOHOTO JIEHCTBHS?

16. AHTHOMOTHKH KUBOTHOTO MPOUCXOXKACHUS. ICTOUHUKY X MOTYYSHHUs], IPUMEHEHHE
B MEJTUIIUHCKOM MPaKTHKE.

17. TlpumeHeHune aHTHOMOTHKOB B PAaCTEHHUEBOJCTBE M KHBOTHOBOJICTBE, B MHIIEBON U
KOHCEPBHOMN MPOMBIIIIEHHOCTH.

Temsl pedepaToB
I'pamunuaus C. [Ipoayuentsl. Mexanusm eHCTBUS, IPUMEHEHHE.
2. CrpentomuuuH. Ero mnponynentsl. Mexanusm paeiictBus. CHekTp aHTUMHKPOOHOTO
NEUCTBUS.
Terpanuknunsl. [IpogynenTsl. CBONCTBA U IPUMEHEHHUE.
ITennumimuH. Mctopust OTKpBITHSA, NPOAYLEHTHl. MeXaHn3M JIEeUCTBUS NEHULUUINHOB,
CBOMCTBA U IIPUMEHEHUE.
OcCHOBHBIE CTaJIUU IPOMBIIIIIEHHOT'O IPOU3BO/ICTBA AHTHOMOTHKOB.
Bakrepuodarus u ee 3HaueHUE B TPOU3BOICTBE AHTUOUOTHUKOB.
[TpumeHeHre aHTHONOTHKOB B pPACTEHHEBOJICTBE U )KUBOTHOBOJICTBE.
[TpuMeHeHrne aHTHOMOTHKOB B MUILEBOM U KOHCEPBHOM MPOMBIIIUIEHHOCTH

=

B w
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11.3 Ouenounble cpeacTBa AJisi IPOMEXKYTOUYHOM aTTeCTalluu

dopmMa NPOMEKYTOUHOU aTTeCTaluK — Ik3amen. OUEeHOUYHbIE CPEICTBA ATOTO THIA JTOKHbI
BBISIBIIATh CTETICHh OCBOCHUS TEOPETHMYECKHUX 3HAHMKW Kak Oazy mig  QopMupoBaHuUs
KOMIIETCHIIM, YMEHHSI WX MPUMEHATh B CHTYAIHsIX, MOJCIHPYIOIIMX MPO(HEeCCHOHATHHYIO
JeATEIbHOCTh, a TaKXke C(HOPMUPOBAHHOCTH 3asBICHHBIX B 1. 3 kommnereHnui: [1K-2, CIIK-1,
CIIK-3.

[IpuMepHBIii CIMCOK BOIPOCOB K IK3aMEHY:

1. bnaronmpusTtHble u HeOmaronpusaTHble (QOpPMBI B3aMMOOTHOLIeHUH. [IpuBectn
PUMEPHI.

2.  Tlonsrue o cumOuo3se. Ero pasHOBUIHOCTH.

3. ®opmbl MUKPOOHOTO aHTaroHW3Ma. AHTHOHO3.

4.  OmnpeneneHue MOHATHA «A@HTUOMOTUKHM». EIMHUIBI OMOJOTrMYECKOM aKTUBHOCTH
AHTUOMOTHKOB.
Yro Takoe aHTHOMOTHYECKAs! IPOLYKTUBHOCTh MUKPOOPIaHU3MOB?
[TpuHIUIB! KTacCUPUKAIIMA AaHTHOMOTHKOB.
[Tpoucxonut a1 06pa3zoBaHne aHTUOMOTUKOB B Ipupoae?
KakoBa ponb aHTHOMOTHKOB B IPUPOAHBIX YCIOBUSIX?
HazoBure  BaxHeimue  ycioBuss A 00pa3oBaHMs ~ MUKPOOPraHHW3MaMH
AHTHOMOTUYECKUX BEUIECTB IPH JIAOOPATOPHOM KYJIbTUBUPOBAHHH.

10. Bimsaue ¢uszndeckux u (PU3NKO-XUMHUUYECKHX (DAKTOPOB Ha Ipolecc 0O0pa3oBaHUs
AHTUOMOTHKOB.

11. Ha3oBuTe OCHOBHBIE MEXaHHM3MBbl 3aLIUTHl MUKPOOPraHU3MOB-TIIPOJYLIEHTOB OT
JIeCTBUSL COOCTBEHHBIX aHTHOMOTHKOB.

12. KakoBa pojib HEKOTOPBIX AHTHMOMOTUKOB B JKM3HEACSATEIBHOCTH COOCTBEHHBIX
npoayuentos? [IpuBenure npumMepsl.

13. Ha3oBure OCHOBHbIE METOABI BBIACICHHUA NPOAYLIEHTOB aAHTHUOMOTHUKOB U3
IIPUPOJHBIX YCIOBHM.

14. OxapakTtepu3yiiTe OCHOBHbIE ITyTH MOBBIIIEHUS CIIOCOOHOCTH MHUKPOOPIaHU3MOB K
00pa3oBaHUIO0 aHTUOUOTHKOB.

15.  OcHOBHbIE METOJIbI OIpE/IeNeHUs] aHTUOMOTHYECKOW aKTUBHOCTH MHUKPOOPTraHU3MOB
NpY UX KyJbTHBHPOBAHUHN HA TBEPJBIX U B )KUIKUX Cpeax.

16. HanpaBieHHbli OMOCHMHTE3 AHTUOMOTHKOB, €r0 MPAKTUYECKOE M TEOPETHUYECKOE
3HAaYCHHUE.

17. OO6umue npuUHLIKIBI AEWCTBUS AHTUOMOTUKOB Ha KJIETKY MUKPOOPTraHU3Ma.

18. OcHOBBI TpPUYMHBI  BO3HUKHOBEHHUS  yCTOWYMBOCTH  MHKPOOPTaHM3MOB K
AHTUOMOTHKAM.

19. HazoBuTe myTH TPUMEHEHHS aHTHOMOTHUKOB, CHIEPKUBAIONINE BO3HUKHOBEHHE
YCTOMYUBBIX K HUM ()OPM MUKPOOPTraHU3MOB.

20. TloGouHbIe peaklny, BOSHUKAIOUINE TPU NPUMEHEHUN aHTHONOTHKOB

21. AHTHUOMOTHKHM, BbIpabaThIBacMble OAKTEPUSMH, X NMPAKTHUECKOE IPUMEHEHHE.

22. T'pamumumnus C. [Ipogynentsl. MexaHu3M IeiCTBUS, IPUMEHEHHE.

23. CrpentomunuHs. Ero mpoayuentsl. Mexanusm neiictBus. CnekTp aHTUMHKPOOHOTO
JIEHCTBHSI.

24. Terpanuknunsl. [Iponynents. CBoiicTBa U MPUMEHEHHE.

25. Xnopamdenukoi u ero cBoiictBa. CrieKTp aHTUMHKPOOHOTO JICHCTBUSI.

26. TIlenwmwinuH.  HWctopust  OTKpBITHS, TOPOAYUEHTH..  MexaHu3M  JOeicTBHUS
NEHUIIWUTTHOB, CBOMCTBA U TIPUMEHEHHE.

27. AHTHOUMOTHKM, oOOpa3yemble BBICIIMMM pacTeHusMH. Mx mnpoxayueHTsl. CrekTp
AHTHUMHUKPOOHOTO JICHCTBHSI.

28. AHTHOMOTHKH XHBOTHOTO POUCXOXICHUS. VICTOYHUKY WX TTOTyYSHHsI, TPUMEHEHHE
B MEJIMIIMTHCKON MPaKTHKE.

©ooNoOo
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29. OCHOBHBIE CTaJIUU TPOMBIIUICHHOTO TIPOU3BOICTBA aHTHOMOTHKOB.

30. bakrepuodarus u ee 3HaUCHUE B IPOU3BOJICTBE AHTUOMOTHKOB.

31. IlpumeHeHHe aHTHOMOTHKOB B PACTEHHUEBOJICTBE U JKHBOTHOBOJICTRE.

32. IlpumeneHue aHTHOMOTHUKOB B MULIEBON M KOHCEPBHOW MPOMBIIIJICHHOCTH.

Paspaboruuk:

%

(onnfies)

CT. npenoaBaress kageapsr Mukpoduonorun H.E. Bykosckas

[IporpamMma paccMoTpeHa Ha 3acenanuu Kaheapsl MUKPOOHOIOTUH

«In 07 20/%r, %
IIpotoxon Ne / 3aB. kadempoii ﬁ% b. H. Orapxos
F 4

Hacmosawas npoepamma, ne mooicem 0bimv 60CNpous6edena Hu 6 Kakou gopme He3 npedsapumenbHo20
NUCbMEHHO20 PA3peueHus Kageopel-paspadomyura npocpammbl.



