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. IIEJIA ¥ 3AJIAYA JACIHUATIIAHDI:

Leab: MO3HAKOMHUTH CTYJEHTOB C COBPEMEHHBIMU TPEICTABICHUSIMH OO0 aHTHUOMOTHKAX, WX
CTpPOCHUH, OMOCUHTE3e, MEXaHH3MaX OWOJIOTHYECKOTO [EHCTBHUS, METOJAaX WX HU3YYCHHUS, WX
MPOMBIIIIEHHOTO MTPOU3BOJICTBA U TPAKTUYECKOTO UCTIOJIB30BAHHS.

3agaun:

- M3Y4YHTb COBPEMEHHBIC NPEICTaBICHHUA 00 AHTUOMOTHKAX, MX KIACCU(PHUKAIHIO, POJb B
MeTaboJIM3Me IPOTYIICHTOB;

- O3HAKOMUTBHCA C OCHOBHBIMH HpI/IHI_[I/IHaMI/I IIOHMCKAa, BBIACICHUA U I/ISy‘-ICHI/ISI HpOI[yuCHTOB
AHTUOMOTHYECKHUX BEIECTB,

- I/IBY‘-II/ITB MECXAaHU3M GI/IOHOFI/I‘IGCKOFO I[CI\/JICTBI/ISI aHTI/I6I/IOTI/IKOB, OCHOBBI HpOMBIH_UIeHHOI‘O
MOJIyYEHUsI U MPAKTUYECKOTO MPUMEHEHUS 3TUX OMOJOTMYEeCKH aKTUBHBIX BEIIECTB B MEAMIIMHE,
CCIIbCKOM X03$II>'ICTB6, HPIHICBOﬁ HpOMLIHIJIeHHOCTI/I U B HaquBIX HUCCICOOBAHUAX.

1. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas muctumiuHa b1.B.10 «AHTHOMOTHKH» OTHOCUTCS K 4acTH, (Qopmupyemoi
y4aCTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUH.

2.2. lng u3ydeHUs JaHHOW y4eOHOM AUCIMILTUHBI HEOOXOAUMBI 3HAHUSA, YMEHHUS U HaBBIKHU,
dopmupyeMble  TPEAIMIECTBYIOIIMMU  JUCHUIUTMHAMU: «MHUKpPOOHONIOTHS W BHPYCOJIOTHS,
«buoxumusy, «buorexnonorusy», «®usnonorus u OUOXUMHUSI MUKPOOPTAaHU3MOBY.

2.3. Ilepeuenb mOCIEAYIONIMX YYEOHBIX AWCIMIUINH, UII KOTOPBIX HEOOXOJWMBI 3HAHHS,
YMEHHMsI Y HaBbIKH, (opmupyemble JaHHOW yueOHOW aucuumuuHou: «lIpombiiuieHHas
MUKpoOuosiorus u OuorexHojorus», «MHUKpOOHOIOrMYeCKHe CpeACTBa 3allUThl PACTEHUI»;
OpakTUKa M0 NpoQuiIo MpodecCHOHATBHON AEATENbHOCTH (IPOM3BOJCTBEHHAs IPAKTHKA),
IIpEeAUILUIOMHAs ITpaKkTHKa, B ToM uucie HUP.

I1l. TPEBOBAHMUS K PE3YJIIBbTATAM OCBOEHUSA JUCLHUIIJIMHBI

IIponiecc n3ydeHus: AMCLUUIUIMHBI HAapaBieH Ha (POpPMUPOBAHHE CIEIYIOIUX KOMIETEHUUH B
cootBerctBUM ¢ ®I'OC BO um OIl BO mno nanHomy HampasieHuto noarotoBku 06.03.01
«buonorusy», npoduns «MUKPOOHOTOTHSI»:

IIK-1: cnocobeH wucnosnb30BaTh 0a30Bble TEOPETHYECKHE 3HAHMS O Pa3HOOOpazuu
MHUKPOOPTaHU3MOB, WX CTPOCHHH, (HU3UOJOTHH, MeTadoJn3Me, TEeHETHKE, CHCTeMaTHKe,
0COOEHHOCTSX PaclpOCTPAaHEHUS B Pa3IMYHBIX Cpefax OOUTaHUs, POJIU B 3KOCHUCTEMaxX U buochepe
NIPY PEUICHNU POQHUIBHBIX HAYYHO-HCCIIEIOBATEbCKHX 3a/1a4;

IIK-3: cmocobeH wucmonb30BaTh 3HAaHUSA 00 OCHOBAaX MMKpPOOHOW OHOTEXHOJOTHH,
CEJIEKIIMOHHOW paboThl M TEHETHYECKOTO KOHCTPYUPOBAHUS MUKPOOPTaHIN3MOB, HEOOXOAUMBIX IS
peLIeHNs TPOMBIIIIEHHBIX, CETbCKOXO035ICTBEHHBIX, METUIIMHCKUX M SKOJIOTHYECKUX MPOOIIEM.



Ilepeyenb MJIaHMPyeMbIX Pe3yJIbTATOB 00yUeHHsI O JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEHUS] KOMIIETEeHIUH

Komnerenuus NuaukaTopbl KOMIETEHIUI PesyabTaThl 00yyeHHs

IIK-1 UK k1.4 3HaTh: Ba)KHEHIIHE TPYIIIBI

crocooeH Hcnosnb3yer 3HaHUA 0 | MUKPOOpPranmsMoB — IIPOAYLCHTOB

UCIIONIb30BaTh 0a30BbIE | pa3HOOOpA3UH aHTUOMOTHKOB;

TEOPETUYECKUE 3HAHUA | MUKPOOPIaHU3MOB, ux | YMETb: BBUICIATH M3  PasIH4HBIX

0 pa3zHoo0pa3uu | CTPOCHUH, dusmonoruy, | CYOCTpaTOB M MICHTH(QHIMPOBATH

MUKpPOOPTaHU3MOB, UX | METa0OIU3ME, regeruke, | MMKPOOPraHU3Mbl ~ —  IIPOAYHCHTBI

CTpPOEHUH, (PUUOJIOTHH, | CHCTEMATUKE, OKOJOTUHU JUIs AHTHOMOTHKOB; 5

MeTaboIn3ME, penenus npoduibHbx | BIAACTE TCPMUHOJIOTHCH,

TeHeTHKe, CHCTEMaTHKe, | HaydHO-HcclenoBaTenbekux u | MCHONB3YCMON B H3yHaeMOH obactu.

0COOEHHOCTSIX IIPOM3BOJICTBEHHBIX 3a/1a4.

pacrpocTpaHeHus B

PA3THHLHBIX cpeax HIIK 513 } 3HaTh: OCHOBHBIE MIPUHITUTIBI

O6HTAHMS, posH B PaGoraer c? CHeHHaHLHOUH MH(GOPMAITMOHHO-TIOMCKOBBIX CI/ISTGM,

3KOCHCTEMAX y | MCTOJIMYICCKON  JTUTCPATypOH, MIPUCMbI pa(EOTBI C HaydYHOM H

Guocdbepe mp permer | PEOEPUPYCT Haydiie TPYIsL, | METOMIIECKOI ITEPaTYpL, MpHeMs

HpOUIbHX  Hayemo- | COCTABTAET Hay4Hble | COCTABJICHHS OTHETOB GHONOTHYECKIX

HOCIEOBATENCKIX aHAJIUTUYECKHE 0030PHlI. ngCHeIL.OBaHI/II/I 5

METb: OCYIIECTBIIATh OUCK HAYYHOU

safad. JUTEpATypsl MO TEME HCCIEIOBaHUs,
ee pedepupoBaHHe, U3NAraTh U
KPUTUYECKH aHaJTM3UPOBATH
MOJy4aeMyt0 HH(POPMAILIHUIO.
BHa}ICTB: HaBbIKaMHM HaAIIMCAHUSA U
opopmiienusi pedepaToB, MOATOTOBKH
JIOKJIaZI0B u MaTepuaaoB K
IMMPpE3CHTAlAM 10 OIpCaACICHHBIM
TeMaM.

I1K-3 K micas 3HaTh: CBOMCTBAa MUKPOOPTraHU3MOB

Croco0eH Pcnomssyer  teopetnueckue | IPOAYLEHTOB AHTUOMOTHKOB, TyTH

MCIIONB30BATE  BHAHUS |y o o | MIX TIOJIY4CHHS M HCIIONb30BAHHS,;

00 OCHOBax MHUKPOOHOI1 MUKPOGHOIOrHHECKHIX OCHOBHBIE 3Talbl IPOMBIIIJIEHHOTO

6I/IOT€XHOJ'IOF%I/I, mporeccax, OCHOBHEIX | TOIYUCHHS aHTHOHOTHKOB.

CCNCKLUOHHOH  PA0OTHL | oo s oo mrrammop- | Y METh: HCIIOIB30BATh

u TEHETHHECKOTO | 1y rvienmon, TEOPETUYECKHE 3HAHUS [Tl pEIIeHUs

KOHCTPYMPOBaHUS MepCHIEeKTHBHBIX IS npodecCHOHATIBHBIX 33/1ay.

MHUKpPOOPTaHHU3MOB, GHOTEXHONOLHIL Brnanets: MeTonaMu u3ydeHus

HEOOXOAUMBIX Ui CBOICTB IITAMMOB

pelieHus MHUKpPOOPTraHU3MOB — IIPOYLIEHTOB

MMPOMBIIIJICHHBIX,

AHTHOMOTHUKOB.




CEITbCKOXO03S1ICTBCHHBIX,

MCAUIIMHCKHUX
IKOJIOTHYECKUX
npooeMm.

u

MK nxcs2
IIpumenser METOUYECKUE
IIOIXO/IBI I IIOMCKa,
BBIJICTICHUS u otbopa
IIEPCIIEKTUBHBIX IITAMMOB
MUKpPOOPIraHU3MOB,

IIPOJYKTOB ux
JKU3ZHEJECATEIIBHOCTH.

3HaTh: MCTOOAUYCCKHEC IoaAXo4bl,
HCII0JIb3YEMBIC JJIA IIOHUCKAa,
BBIACICHUA )41 0T60pa IITaMMOB

MHUKPOOPTaHU3MOB-TIPOTYIICHTOB
aHTHOMOTHKOB.

VYMeTs: HCIIOIb30BaTh METOIbI
[IOUCKa, BBIJIETICHU,
KYJIbTUBHPOBAHHUS W HICHTHU(PHUKAIIUN
MHKPOOPTraHU3MOB—TIPOIyIICHTOB.
Bnagers: MeTOmaMHM HCCIEIOBAHUS
AHTUOMOTUYECKOMI aKTUBHOCTH
MHUKPOOPTaHU3MOB — IMPOIYIIEHTOB.




Vl. COAEPXAHMUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHHMILIMHBI COCTABJIAET 4 3aUeTHBIX eAMHUIbI, 144 yaca; B ToMm unciie 0,7 3a4eTHBIX eJHHUIBI, 26 YacOB HA IK3aMeH.
N3 HUX peanu3yeTcs ¢ HCIOJIb30BaHUEM AJICKTPOHHOTO O0YUYCHHS U AUCTAHIITMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIH 12 yacos.

®opMa NPOMEKYTOUHON ATTECTALUM: IKIAMEH.

4.1 ConepxaHue AUCHHUILUIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHeM BH/0B Y4eOHBIX 3aHATHH M OTBEJEHHOI0 HAa HHX

KOJIM4YeCTBA aKAACMHUICCKHUX JaCoB

Ne | Pazmes nucUILIMHBI/ TEMa Buner yaeOHO paboThI, ®opMa TeKylIero
R
n/ 9| BKJIIOYAs CAMOCTOATEIIBHYIO paboTy 00y4aromuxcs, | KOHTPOJIsI
H = E [PAKTUYECKYIO IOATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
g 9 (B yacax) dopma
(5] o
o g NPOMEKYTOYHOMI
5oz, KonrakTHas paboTa npemnogaBaress ¢ =
= 2 aTTrecTanuu
) oOy4armuMucs =
@ 2w ) (mo cemecTpam)
) & =
Q = ]«
o ] = 3 S
5 = 2 E| Jexuus | Cevunap/ KoncyabTanus 5
s g = = IpakTHyecKoe, g 8
8 Q g e JabdopaTopHoe 6! =
R = 3aHsaTHe/ =
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. Beenenue. [Ipenmer u 3agaun cnenkypca [Tucrmennas pabora
«AHTUOMOTHKNY. 3HAYCHHUE N3YUYCHUS aHTHOUOTHUKOB JJIst 7 5 2 3
pa3BUTHA MUKPOOMOJIOTUH, MEAULIUHBI, CEILCKOTO
X034HCTBa, OMOTEXHOJIOTHH.
2 | Tema 2. B3auMOOTHOIIEHNST B MHEPE MUKPOOPTaHNU3MOB. 7 10 2 4 4 [Tucemennas pabota
Tectbl
3 | Tema 3. IlonaTtre 06 aHTUOMOTHKAX U UX KIacCU(pUKALUL. 7 8 2 2 . 4 ITucemennast pabota
4 | Tema 4. OOpa3oBaHre aHTUOMOTUKOB MPH JIAOOPATOPHOM 7 12 2 4 6 [Tucemennas pabota
KYJIbTUBUPOBaHUH MUKPOOPT'aHU3MOB.
5 | Tema 5. OcHOBHBIE IPUHIIUIIBI TOUCKA, BHIACICHUS U 7 16 2 6 8 [Tucemennas pabota
M3YyYEHUS MPOIYIIEHTOB AHTUOMOTHIECKHUX BEIIECTB. OT4er no mpakTHyec-




KOH pabote

6 | Tema 6. Xapaktep U MEXaHU3M OMOJIOTHIECKOTO TCHCTBUS 7 12 2 4 ) 6 IIncemenHas padora
aHTHOMOTHKOB.

7 | Tema 7. AHTHOMOTHKH, 00pa3yeMble Pa3ITHIHBIMU 7 18 2 8 ) 8 Pegepat
rpynamMy OpraHu3MOB. Joknanst

8 | Tema 8. OCHOBHBIE ATAITBI TPOMBIIICHHOTO 7 | 12 9 4 6 [IncemenHas pabora
MOJTYYCHUST aHTHOMOTHKOB.

9 | Tema 9. [IpumeHeHre aHTUOMOTUKOB B CEITLCKOM Pedepar
XO035IICTBE, MUIIEBON U KOHCEPBHOM 7 | 12 2 4 6 Hoxnazast
MIPOMBIILIEHHOCTH.

4.2 [11aH BHeayJUTOPHOM CAMOCTOSATEIbHOH PadoThHI 00yUAIOIIUXCS M0 JUCHUNIHHE
CaMocCTosTeNIbHAS paboTa 00YYarOIIMXCS Oreroumoe Y4eOHO-METOIUIECKOE
Cemectp| HaszBanue pasnena, TeMbl N Cpoxun  |TpymoeMkocTb obecnieueHue
Bug camocTosiTenbHOM paboTh CPEICTBO N
BBITIOJHEHUS (wac.) CaMOCTOSITETbHOU PabOTHI
Tema 1. Brenenue. [loaroToBKka K NPAKTUYECKOMY 3aHSITHIO C HCIOJb30BAHHUEM Jlexuuu-npesentanuu (OMOC
IMpenmer u 3agaun KOHCIIEKTA JIEKIIUH U PEKOMEH/IyeMOH JTUTepaTyphl. TV - https://educa.isu.ru)
CIIELIKypca CaMoCTOsITEIPHOE HW3YYCHHE TEOPETHYECKOrO MaTepuaia To baset NMaHHBIX,
«AHTHOMOTHKMY. 3HaYeHKE |[BONpocy: Poib 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTUH YUEHHUs 00 HH(OPMAIIOHHO-CIIPABOYHBIC
7 W3yYeHUsl aHTHOMOTHKOB  |aHTHOMOTHKaX. PaboTtel B.A. Manaccenna, A.I'. [lonoTeOHOBa, 2 Hex 3 [Tnucermennas (M MOMCKOBBIE CHCTEMBI - CM. II.
JUTSL pa3BUTHS N.N. Meunukoga, 3.B. EpmonseBoii, H.A. Kpacunsnukosa. ' pabota Ve
MHKpPOGHOIOTHHY, Pexom. mut-pa (cMm. .V.a):
MEIULUHBI, CETbCKOTO Oc.1, mom.2
XO3SICTBA,
OMOTEXHOJIOTHH.
Tema 2. B3aumooTtHomienust |[IoarotoBka K MPakTUYECKOMY 3aHATHIO C HCIOJIb30BAHHUEM Jlexuuu-npesenranun (QMOC
B MUPE MUKPOOPTaHU3MOB. |KOHCIIEKTA JIEKIUU U PEKOMEHyeMOM JTUTEPaTypHhI. IMucemennas |ATY - https://educa.isu.ru)
CaMocTOsATeIbHOS U3YUCHIE TEOPETHUSCKOTO MaTepHaa o pa60Ta basbl NAaHHBIX,
Bonpocy: [lonarue o cumOno3e, ero pa3sHOBUHOCTH: MH()OPMALOHHO-CIIPABOYHBIC
7 KOMMEHCAIIU3M, TPOTOKOOTEPALIUS, MyTYaIH3M. 4 nen. 4 1 TIONCKOBBIC CHCTEMBI - CM. 1.
BrInonHeHe nMcbMEHHO paboTh: IpUMeEpBI OJIAroNpHUsATHBIX U V.p
HeOIaronpUsTHBIX THIIOB B3aUMOOTHOIICHHN MEX Ty Pexon. maT-pa (M. 1.V .a):
OcH. 1, nom. 2
MUKPOOPTraHU3MaMHu
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CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue paznena, Tembl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrosrensHON paboTh CPEICTBO .
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
Tema 3. Ilonarue 06 IloaroToBka K IPAKTUYECKOMY 3aHATHIO C MCIOJIb30BaHUEM Jlexuuu-npezentanun (QUOC
aHTUOMOTHKAX M UX KOHCIIEKTa JIEKIIMA U PEKOMEHAYEMOH JIUTEPaTyPHI. TIucemernnag |ATY - https://educa.isu.ru)
K1accH(UKaLus. pabora  |basel JaHHBIX,
CaMOCTOSITENIEHOE W3YYEHHE TEOPETHYEeCKOTO Marepuana IIo MH(OPMAIMOHHO-CIIPaBOYHBIC
7 BompocaM: OO6pa3oBaHHe aHTHOMOTHKOB B mnpupoge u ux| O HEML 4 1 TIONCKOBBIE CHCTEMBI - CM. II.
Ouonornveckasi poib. Ponb aHTHOMOTHKOB B MeTaboNM3Me Ve
COOCTBEHHBIX MTPOIYLIEHTOB. Pexom. smr-pa (cMm. m.V.a):
ocu.l, mom.2
Tema 4. OOpazoBanue IlonroroBka K MNPakTHYECKOMY 3aHATHIO C HCIOJIB30BaHUEM Jlexunu-npesentanuu (OMOC
p y :
AHTUOMOTUKOB TIPH KOHCIIEKTA JIEKIIUK U PEKOMEH LyEMOM JINTEPATYPBI. IMucsmennas |UI'Y - https://educa.isu.ru)
1ab0opaTOpHOM pabora  |basel JaHHBIX,
7 KYyJIbTUBUPOBaHUN CaMocTOsITeIBHOE M3YYCHHE TEOPETHYECKOro MarepHana IO0| ¢ ye 1 6 HH(OPMALHOHHO-CIIPABOYHBIC
MHUKPOOPTraHU3MOB. BONPOCY:  YCIIOBUS, HEOOXOAMMBIC  JJIi  TPOSBJICHHS U IIONCKOBBIC CUCTEMBI - CM. IL.
MHUKPOOPraHU3MaMHu AHTUOMOTHYECKHUX CBOWCTB npu V.p
71a00pPaTOPHOM KYJIbTUBHPOBAHHH. Pexom. nmT-pa (em. m.V.a):
Ocn.1, mom. 3
Tema 5. OcHoBHBIE IloaroToBka K NIPAKTUYECKOMY 3aHATHIO C HCIOJIb30BAHUEM Jlexuuu-nipezentanun (ANOC
TIPUHIIMIIBI TIOHCKA, KOHCIIEKTA JIEKIIMU ¥ PEKOMEH/TYEMOii JINTEPATYPBL. UT'Y - https://educa.isu.ru)
BBIJICJICHUS U U3YUCHUS IMucsMerHas | Dasb! JIAHHBIX,
IPOIYLIEHTOB CaMocTOATeIIbHOE H3yY€HHE TEOPeTHYECKOIo MaTepuana IIo pabota MH(OPMALIHOHHO-CIIPABOYHBIC
7 s 12 men. 8 ¥ TIOUCKOBBIE CHCTEMBI - CM. TI
AHTHOMOTHYECKHX BeulecTB.|Bonpocy:  Ilyrn  moBbImIeHMs — aHTHOMOTHKOOOpa3yroLIeH OTyer 1o - IL
CIOCOOHOCTH MHUKPOOPTaHU3MOB. paKTHY V.p
* |Pexom. mur-pa (cM. m.V.a):
p
. pabote  |ey
Hanwucanue otyera 1o npakTuieckoii padore. ‘
Tema 6. Xapaktep u [lonroroBka K NpPaKTUUYECKOMY 3aHSATHIO C HCIOJIb30BaHUEM Jlexuuu-npesenranun (QMOC
MeXaHH3M GHOJIOrHYECKOro [KOHCIIEKTa JICKIIMH H PEKOMEHIYeMOii JINTEpaTyphbL. UT'Y - https://educa.isu.ru)
IEUCTBUA aHTHOMOTHKOB. ba3znl JIaHHBIX,
7 CaMocTOsATeTPHOE N3YUCHIE TEOPETHUSCKOTO MaTepHaa mo 14 Hen 6 IncbMeHHast | MHpOPMALOHHO-CIIPABOYHbIC
Bonpocy: [loOouHbIe peakiyy, BOSHUKAIOIINE IPU TPUMEHEHUH paboTa  |M IOHCKOBBIEC CHCTEMBI - CM. II.

AHTHOMOTHUKOB.

V.B
Pexom. nut-pa (cm. n.V.a):
Ocn.1, lom. 1, 2
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CamocTosTeapHas pa60Ta 06yqalo1u1/1xca

y‘IG6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp | Haspanwme pasnena, TeMbl . Cpoxu | TpymoeMKocTh obecrnieyeHue
Bun camocrositensHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI

Tema 7. AHTHOHMOTHKH, IloaroToBka K IPAKTUYECKOMY 3aHATHIO C MCIOJIb30BaHUEM Jlexuuu-npezentanun (QUOC
oOpa3yeMble pa3IMYHBIMU |KOHCIIEKTA JEKLUH U PEKOMEHyeMOM JIUTepaTyphl. HUT'Y - https://educa.isu.ru)
rpynmnamMy Opraiu3MoOB. baspl JTAHHBIX,

Hammcarts pedepat mo Teme: HH(OPMAIHOHHO-CIIPaBOYHBIC

INenununnun. Vcropust OTKpBITHS, IPOAYLICHTEL. MexaHus3m AeUCTBUS W TTIONCKOBBIC CUCTEMBI - CM. II.

NCHUIUJIJIMHOB, CBOMCTBA U IMPUMCHCHHUC. V-B

AHTHOUOTUKH, BhIpabaThEIBacMble OAKTEPUAMU, MX IIPAKTUYECKOE Pexom. mut-pa (cm. n.V.a):

MPUMEHEHHE. Ocu.1, mom. 2

I'pamunmann C. [Iponyuentsl. MexaHnusm IeHCTBUS, IPUMEHEHUE. Pedepar

Crpentomunus. Ero nponyuentsl. Mexanusm aeiictBusi. CoexTp

AQHTHMHKPOOHOTO JEeHCTBHS. Hoxnan

7 Terpauuknunsl. [IpoayuenTsl. CBONCTBA U IPUMEHEHUE. 16 me. 8

XopaMpeHnKoT u ero cBoiicTBa. CIEKTp aHTUMHUKPOOHOTO ACHCTBUS.

OCHOBHBIE TIPEACTABUTEINN IPYIIIBI MAKPOJIHIOB U MOJIHUCHOB.

MexaHu3M U CIIEKTP UX AECUCTBHUSA.

Tloozomosums dox1ad no meme peghepama u npe3eHmayuro.

CaMmocTosITeNbHOE H3YYEHHE TEOPETHUYECKOro MaTepuana Mo

BOompocaM:  AHTHOMOTHYECKHE  BEIecTBa,  oOpa3yemble

BBICIIMMU pacTeHusMU. HasoBure npoayrnentoB. Kakos criektp

WX aHTUMHUKPOOHOTO EeHCTBUS?

AHTUOMOTHKH XUBOTHOTO TPOUCXOXKACHHUA. VCTOUHUKH WX

MOJIYyYEHHUs], IPUMEHEHHUE B MEJUIIMHCKON IPAKTHKE.

[ToaroroBka K MNpPaKTUYECKOMY 3aHSTHIO C HCIIOJIb30BaHUEM Jleximu-nipesentanuu (QMOC

KOHCIIEKTA JIEKIIMU ¥ PEKOMEH/yeMOii JINTEPATyPBhI. UT'Y - https://educa.isu.ru)
Tema 8. OcHOBHEIE Bassl JAHHBIX,

7 STarbl NPOMBIIIIEHHOTO  |CaMoCTOATEIbHOE H3YUCHHE TEOPETHIECKOT0 MATEPHAIa 10 18 Hex. 6 [InceMenHast | uHpOPMATHOHHO-CIIPABOYHBIE

MOJTy4CHUA Bompocy: bakrepuodarus u ee 3HaueHHE B IPOU3BOICTBE pabora M NIOMCKOBBIE CHCTEMBI - CM. TI.
AHTUOMOTHKOB. AQHTUOMOTHKOB. V.8

Pexom. nut-pa (cm. n.V.a):
OcH. 1, nom. 3
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CamocTosTeapHas pa60Ta 06yqalo1u1/1xca

OreHoYHOE

y‘IG6HO-MeTOI[I/I‘lCCKOC

Cemectp| HasBanue paznena, Tembl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositensHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI

[TogroroBka K MNpPaKTUYECKOMY 3aHATHIO C HCIOJIb30BaHUEM Jlexuuu-nipesentanuu (QUOC

KOHCIIEKTA JIEKIUU U PEKOMEHyeMOM JINTEPATyPHl. HUT'Y - https://educa.isu.ru)
Tema 9. Ilpumenenue Hammcats pedepaT mo ogHO#M M3 IPEIITIOKEHHBIX TEM: basbr JlaHHBIX,
aHTUOMOTHUKOB B IIpumenenue AHTHOMOTUKOB B pAaCTEHHUEBOJICTBE u Pedepat MH(OPMALHOHHO-CIIPABOYHBIE

7 CEJIbCKOM XO3S5ICTBE, JKUBOTHOBO/ICTBE; 6 Jlokmay |Y TIOUCKOBBIC CHCTCMBI - CM. II.

MUIIEBON U KOHCepBHOH |[IprMeHeHue AHTHOWOTUKOB B TMHIICBOW W KOHCEPBHOM V.

IDOMBIILICHHOCTH Pexom. mut-pa (cm. n.V.a):
IIPOMBIIIJIEHHOCTH. p .

[ToaroToBUTH TOKIAN 1O TeMe pedepaTta U Mpe3eHTAIHIO.

OcH. 1, nom. 2



https://educa.isu.ru/

4.3. Coaep:xxanue y4eOHOr0 MaTepuaJia

Tema 1. Baenenue. Ilpeamer u 3agaum cnenkypca «AHTHOMOTHKH». 3HauyeHUe
H3yYeHUs] AHTUOMOTUKOB /IJIs1 PA3BUTUSI MUKPOOHOJIOTMH, MeIMLIIMHbI, CeJIbCKOr0 X03siicTBa,
OMOTEXHOJIOTHH.

HcTopuueckue MpeArnoChbUIKU OTKPBITUS aHTUOMOTHKOB. [lepBble XMMHOTEepaneBTHUYECKHE
BEIIIECTBA: CAbBApCaH, CTPENTOIN, MUKOGEHOIOBAs KHCIOTa, MHolMaHa3a. 3HadueHue pabdort I1.
Opauxa, b. I'o3uo, P. Ommepuxa u O. Jloy. OtkpbiTe A. @neMUHroM neHunwuUinHa. Pazputue
Hayku 00 aHTUOMOTHKAX, OTKPBITHE HOBBIX MpemapaToB. OCHOBHBIE MPHYMHBI OBICTPOTO pPOCTa
Yuclia aHTUOUOTHKOB.

Posb OTeuecTBEHHBIX YYEHBIX B DPa3BUTUM YydeHUs 00 aHtubOmotnkax. PabGorer B.A.
Mamnacceuna, A.I'. [Tonore6noBa, .M. Meunnkona, 3.B. EpmonbeBoii, H.A. Kpacuibankona.

Tema 2. B3aumMooTHOIIEHNS B MUPe MUKPOOPraHu3sMoB. QakTopbl, OT KOTOPBIX 3aBUCST
pa3nuyHBle THUMBI CBSA3€H BHYTPH MHKPOOHMOJIOTHYECKHX COOOmecTB: Tpoduyeckne w
MeTtabonuueckue. biaronpusitHele B3auMooTHoIIeHUs. Metabuo3 u cuntpodusm. I[lonstue o
cuMOmno3e, ero pa3HOBHIHOCTH: KOMMEHCAJIM3M, TPOTOKOOIIEPALIUsI, MYTYyaIH3M.

HebnaronpusTHple B3aWMOOTHOILEHUS MHKPOOPTaHU3MOB C JPYTMMU OpraHU3MaMHu.
[Tapa3suTu3M, XUIIHUYECTBO, aHTaroHU3M. @®opMbl MHKPOOHOTO aHTAaroHMW3Ma: NACCUBHBIA U
AKTUBHBIN AaHTArOHU3M.

Tema 3. Ilonsitue 00 AHTUOMOTHKAX U MX KJIacCHPUKAIUA.

CoBpeMeHHbIe TIpeICTaBiIeHUsT 00 aHTUOMOTHKAaX. OmnpeaeieHne MOHATUS «AaHTUOUOTHKI.
Enunaunbl OMOJIOTMYECKOW aKTHMBHOCTM AHTUOMOTHMKOB W aHTUOMOTHYECKas NPOAYKTHUBHOCTH
OpraHU3MOB.

[Tpunimnel  knaccuUKAMK  aHTUOMOTHUKOB TIO OHOJOTHYECKOMY IMPOHCXOKIEHUIO,
MEXaHU3My OMOJOTMYECKOro JEHCTBUS, CHEKTpYy OHOJOTMYECKOro JeHCTBUS, XUMHUYECKOMY
CTPOEHHUIO.

OO6pa3oBaHre aHTHOMOTUKOB B MPHUPOJIE U UX Onosiornyeckas poib. Poiab aHTUOMOTUKOB B
MeTaboa3Me COOCTBEHHBIX MPOAYLIEHTOB.

Tema 4. OOpa3oBaHue aHTHOMOTHMKOB NpH JIA0OPATOPHOM KYJIbTHBHPOBAHUH
MHMKPOOPTraHU3MOB.

VYcnoBus, He0OOXOAMMBIE JUISl IPOSIBICHUST MUKPOOPTraHU3MaMU aHTMOMOTHYECKUX CBOWCTB
npu J1abopaTOpHOM KyJIbTUBHpOBAaHUHU. Cpelnpl ISl KyJIbTUBUPOBAHHMS MHKPOOPTaHU3MOB:
KAaueCTBEHHAsI XapaKTEPUCTUKA KOMIIOHEHTOB CPE/Ibl, NICTOUHUKH a30Ta, YIIepoaa, MUHEPAIbHOTO
MUTAHUS, MAaKpO- U MUKPODJIEMEHTHl U UX POJIb B KU3ZHEJAEATEIILHOCTH MUKpPOOPraHu3MoB. Poib
aKTUBHON kucinoTHocTH (pH) cpenbl, TeMmepaTypsl U a’palu cyocTpara B KU3HEAEATEIbHOCTH
MHUKpPOOPTaHHU3MOB.

CoBMecTHOE KYJIbTUBHPOBAHHE MHMKPOOPTaHM3MOB U €ro poib B  00pa3oBaHUU
aHTUOMOTHKOB. /IByx(a3HbIl XapaKkTep pa3BUTHS IPOIYLIEHTOB psa AHTUOMOTHUKOB.

HanpagienHslii 6MOCHHTE3 aHTHOMOTHUKOB, €0 MPAKTUYECKOE M TEOPETUYECKOe 3HAUCHHE.
OcHOBHBIE TMyTH HAIPaBICHHOTO OHOCHMHTE3a: HW3MEHEHHE YCIOBUN KYJIbTUBHPOBAHHS, B
YaCTHOCTH, COCTaBa IMTATENBHOW Cpelbl; BBEACHHE B Cpely CrHeun(puyeckoro HWHIUOMTOpA;
UCIOJIb30BaHWE MYTAHTa MCXOAHOIO ITaMMa, BO3JEHCTBHE MHUKPOOPraHU3MOM WU  €ro
(dbepMeHTOM, HCTIOIH30BaHNE KOMOMHALIMU MYTaHTOB (MYTaCHHTE3).

Tema S. OcHOBHble NPUHUHUIBI NMOMCKA, BbIAeJeHHUS W HU3YYeHHs MNPOAYLEHTOB
AHTHOMOTHYECKHUX BelIeCTB.

Brienenne MUKpOOOB-aHTarOHUCTOB: OCHOBHBIE MTPUHLUIIBI IIOMCKA U METOJIbI BBIICICHUS
MHKPOOOB — TIPOJYIIEHTOB AHTUOMOTHKOB; METOAB! HICHTU(PHKAIUN MHUKPOOPTaHU3MOB —
IPOAYLIEHTOB AaHTHOMOTUYECKUX BEIIECTB; METOJbl BBIJCICHUS M OYUCTKH aHTHOMOTHKOB;
U3ydeHHE  AaHTUMUKPOOHOTO  CIEKTpa, CTEPWIBHOCTH W  TOKCHYHOCTH;  ONpEIeNICHHE
(apMaKoIOTHYECKUX U TEPANIeBTUUECKUX CBOHCTB aHTHOMOTHKA.
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[Iytm  TOBBIIEHHST ~ AHTUOMOTHUKOOOpPA3yromed  CIIOCOOHOCTH  MHUKPOOPTaHU3MOB.
CoxpaHeHHe mTaMMOB IMPOAYLICHTOB aHTI/I6I/IOTI/IKOB B aKTUBHOM COCTOSAHUH.

OnpeneneHre aHTHOMOTUYECKON aKTUBHOCTH MUKPOOPTAaHH3MOB IIPH KYJIHTHBHUPOBAHUHU UX
Ha TBEPABIX U B JKUAKHUX MUTATCIILHBIX CpCaax.

Tema 6. XapakTep 1 MeXaHN3M 0MOJIOTHYECKOTO /1eiiCTBUSA AHTHOMOTHKOB.

OO61re TpUHLIUIIBI IeHCTBUS aHTUOMOTUKOB Ha KJIETKY MUKPO- U MaKpOOpTraHu3Ma.

OcHOBHBIE MEXaHU3MBbI OMOJIOTHYECKOTO IEHCTBHA aHTHOMOTUKOB: MHTMOMPOBAaHHE CHHTE3a
KJIETOYHOU CTEHKU OakTepuil M rpubOB, HapyuieHHE (QYHKIMM MeMOpaH, MOJaBICHHE CHUHTE3a
HYKJIEMHOBBIX KHCJIOT, UHTMOMPOBAHHWE CHHTE3a IYPUHOB U NUPUMHUJIUHOB, IOJABICHUE CHUHTE3a
Oenka, MHTMOUPOBAHHUE OKUCIUTENHHOrO (ochOopUIMpOBaHUs, UHTMOUPOBAHUE IHEPreTHUECKOIrO
MeTaboM3Ma, MOIaBICHNE UIMMYHOJIOTUYECKON PEaKTUBHOCTH OpraHU3Ma.

Y CTOMYNBOCT MUKPOOPTIaHU3MOB K JIEHCTBUIO aHTHOUOTHKOB. DaKTOpBI, MPUBOAAIIUE K
YCTOMYMBOCTH MHUKpPOOPraHM3MOB K aHTUOMOTHMKaM. [lyrm mnpumeHeHHMsT aHTHOMOTUKOB,
CAEpKUBAIOIINE BOSHUKHOBEHHE YCTOMYHMBBIX K HUM (POPM MHUKPOOPTAaHHU3MOB.

[ToGouHbIe peakIiy, BO3HUKAIOIINE PU MPUMEHEHNH aHTHOMOTHKOB.

Tema 7. AHTHOMOTHKH, 00pa3yeMble Pa3JIMYHBIMYU IPyNIIaMU OPraHU3MOB.

7.1. Aumubuomuxu, obpazyemvie baxmepusimu.

AHTHOMOTHKM — mentunabl, oOpasyembie Oakrtepusimu p. Bacillus. I'pamumumua C —
aHTHOMOTHK uoHOGop. Hapymenue mpoueccoB OKUCIUTENBHOTO (ochopuarpoBaHUs TOJ
JEICTBUEM aHTUOMOTHUKOB-MOHO(POPOB. AHTHOMOTHKH, BBLIEISEMbIE MHKpPOOpraHU3MamMu pp.
Pseudomonas, Lactococcus, Proteus, Esherichia. AHTHOHOTHKH THAHOOAKTEPHIA.

7.2. Aumubuomuxu, oopaszyemvie AaKMUHOMUYEIAMU.

AmuHornuko3uapl. CrpentomuuuH. Ero mponyuenTtsl.  YciaoBus o0pa3oBaHHs U
OouocuHTe3a. XuMHYecKkoe cTpoeHue. Hapymienus B MexanuszMe OMOCHHTE3a OelKa, BHI3BIBAEMBIC
crpentomurimHoM. /JlefictBue crtpentomunHa Ha 30S cyObeaunuiy pubocom. HM3meHenue
(YHKIIMOHAJIBHOW CHOCOOHOCTH OEJKOB, CHHTE3UPOBAHHBIX B MPUCYTCTBHUHM CTPENTOMHUIIMHA.
CriekTp aHTUMHUKpPOOHOTO AeHCTBU. [lpyriue aHTHOMOTUKY aMUHOTIIMKO3UTHON TPUPO/IBI.

Terpauuknunel. Mx mnpoxayuneHTel. DOpMBI  TETPALUMKIMHOB. XHMHYECKOE CTPOCHHE.
Bausiaue TerpanmkimHOB Ha - cBs3biBaHMe amuHoamMia-TPHK ¢ pubGocomo-marpuunbiM
KOMILIEKCOM.

Xnopam¢penukoin. Ero npoaynentsl. [lonaBienne xmopampeHUKonIoM OHocHHTe3a OenKa Ha
ctaauu sorauuu. CrekTp aHTUMUKPOOHOTO IEUCTBUS.

Maxkponuas! ¥ nonueHsl. VX IpoaylieHTsl, MEXaHU3M U CIEKTP ACHCTBUS.

AxktuHOMUIIMHBL. WX xumuueckoe crpoeHue. I[Ipoayuentsl. MexaHu3sM JeHCTBUS U UX
IIPAKTUYECKOE IIPUMEHEHHUE.

7.3. Aumubuomuxu, oopazyemvie cpudbamu u TUMUAUHUKAMU.

[lennmumuHel U UX OpoAyueHTsl. Mcropus OTKpBITMS NEHUIWUIMHA, YCJIOBHS
obOpaszoBanusi. Xumuueckas CcTpykTypa. CrnocoObl momydeHus. JleficTBUe TNEHUIIMIUIMHA Ha
OaxkTepuu (MHrHOMpOBaHHE TMpollecca TPAHCHENTUIAIMU — OCHOBA JCHCTBUS TNEHUIMUIMHOB).
[IpakTHueckoe MpUMEHEHNE.

Ledanocnopunsl — OaM3KME K NEHUIWUTMHAM aHTUOMOTUKH. VX mpoayreHTsl. MexaHusm
6unocunTe3a. CriekTp AeHCcTBUS.

AHTHOMOTUKH, oOpa3yemble JHMIIAHMKaMHU. YCHHMHOBas Kuciota. Ee aHTUMHKpOOHOE
JIEHCTBHE.

7.4. Anmubuomuxu, oopazyemvie 8blCULUMU PACTNEHUAMU.

OUTOHIUAB — AHTHOMOTHKH, CHHTE3HpPYEMble BBICIIMMHU PACTEHUSMHU. AJUIMIUH,
apuHapyH, TOCCUIION, pHUIMH, OepOepHH, CalbBUH, HMaHUH, XUHHMH, XJOPOQWIMIT U HX
npoayreHThl. CIIEKTp aHTUMUKPOOHOTO IEHCTBHUS.

®uToanekcuHbl — crienupruyeckue ONOIOrMueCKu-aKTUBHbIE BEILIECTBA PACTEHUH.

7.5. AHMUOUOMUKU HCUBOMHO20 NPOUCXOHCOCHUS.

JInzoruMm. Uctounuku ero nosydeHusd. Mexanusm aeiicteus. [Ipumenenue.

Wutepdeponsl. [lomyuenne, MexaHu3M JIeHCTBUS U IPUMEHEHHE.
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Jpyrue aHTUOMOTUKY KUBOTHOTO MPOUCXOXKIACHUS - Ne(EH3UH U a3ypOIMANH, CKBATAMUH,
9KMOJIMH, TIEIEPUH, KPYLIMH.

Tema 8. OcHOBHbBIE 3TaNbl IPOMBIILIEHHOT'0 NMOJY4YeHUsI AHTUOMOTHKOB.

OcHOBHBIE CTaJUU TEXHOJIOTHYECKOro mpolecca. MeToabl KyIbTUBUPOBAHUS IPOAYIIEHTOB
aHTUOMOTUKOB. [ NyOMHHOE KyJbTHBHPOBAHWE M €ro MOAM(UKAUHN: TEPHOAUYECKOE U
HEIPEPHIBHOE, OTHEMHBIN MeETOJ, OarapeiiHbiii crocod. depMeHTephl, UX YCTPOHCTBO. MeTombl
CTepUIM3alluu  Cpel, Bo3ayxa, KomMMmyHukanuil. IlogroroBka moceBHOro marepuana.
[lenooOpazoBanue B mporecce ¢GepmeHTanuu, neHoracurenu. [IpenBaputenbHas o0paboTka
KyJIbTypajdbHON >kujakocTU. DuibTpauus. Boeigenenue v XuMuyeckas OYMCTKA AHTHOMOTHKA.
OKCTpaKIIMOHHBIA METOJT 1 METOJ MIOHHOOOMEHHOI copOuuu, MeTo]] ocaxaeHus. Cylika, KOHTPOJIb
U pacdacoBKa aHTUOMOTHKOB-TIPETIAPATOB.

[TpuuuHBl OTEpU aHTUOMOTUKOOOPA3YIOIIEH CIIOCOOHOCTH MHKPOOPTaHU3MOB B IPOIECCEe
npou3BoJcTBa. bakTepuodarus u ee 3Ha4eHNUE B IPOU3BOJICTBE aHTUOMOTHUKOB.

Tema 9. [IpuMeHeHne aHTUOMOTHKOB B CeJILCKOM X03M1liCTBe, MMUIIEBOI M KOHCEPBHOM
NMPOMBIINLIEHHOCTH.

AHTHOUOTHKM B  pacteHueBojcTBe. (OCHOBHbIE TpeOOBaHUS, MPEAbIBISEMbIE K
AHTUOMOTHKAM, WHCIOJNb3yeMbIM B Ooppbe ¢ (UTOMATOreHHBIMU OpraHu3Mamu. MeTobl
HCIIOJIb30BAaHUS AHTHOMOTHKOB. AHTHOMOTHKU B >KMBOTHOBOJACTBE. AHTUOMOTHUKH B INHIIEBON U
KOHCEPBHOM MPOMBIIIICHHOCTH.

4.3.1. llepevyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne Ne HaunmenoBanue TpyaoeMKoOCTh OneHounbie ®opmupyemMble
n/H | pa3genaun CeMHHApPOB, (uac.) cpeacTBa KOMIIeTEeHIIUU
TeMbI NPAKTHYECKUX U Bcero N3 uux (MHaUKaTOPBI)*
JIa0opaTOPHBIX PadoT 4acoB MpaKTHYECKA
b |
NOAr0TOBKA

1 2 3 4 5 6 7

1. | Tema 2. B3auMoorHo1IEHNS B - Tectnl IIK-1
MHPE MUKPOOPTaHU3MOB. 4 MK g 11

2. | Tema 3. ITonstre 00 - ITucemeHnHas IIK-1
AHTUOMOTHUKAX U UX 2 pabora MK 111
KJTaccuuKaIus. UK k13

3. | Tema 4. OO6pazoBanue - ITucemenHas TIK-1
AHTHOMOTHKOB TIPH pabota MK 111
nabopaTopHOM UK k13
KYJIbTUBUPOBAHUH MK-3
MHKPOOPTAaHU3MOB. 4 WK mxcan
Ipaxmuueckasn paboma: MK
«Ilpucomoenenue K 3.2
numamenvHuvix cpeo 0s
KYIbMU8UpOBaHUs
MUKPOOP2SAHUIMOBY

4, | Tema 5. OCHOBHBIC TPUHITATIBI - YcTHBIN onpoc IIK-1
TIOMCKA ¥ METOJIbI OrtueT 1o MK k1.1
BBIICIICHUS U MpakTuyec- K-3
uaeHTU(GUKAIUA 5 KOU pabore WK 131
MHKPOOOB - MPOAYLIEHTOB '
aHTI/£)6I/IOTI/I‘-Ie(II)KI/I)¥ AR 2
BCIICCTB.
Ilpaxmuueckas paboma:
1. «Memoowi evioenenus
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MUKPODOOE - NPOOYYEeHMO8
AHMUOUOMUYECKUX
sewecmes.

2. «Onpeoenenue
aHmubUOmuYecKol
aKmueHoOCmu
MUKDPOOP2AHU3MO8 NPU
KYAIbMUBUPOGAHUU UX HA
MBEPObIX NUMAMETLHBIX
cpedaxy.

5. | Tema 6. XapakTep U MEXaHU3M ITucemennast IIK-1
OHOJIOrHYECKOTO pabota MK 11
IEHCTBUSA aHTHOMOTHKOB. WK k13

6. | Tema 7. AHTHONOTHKH, Pedepar IK-1
o0pasyeMble pa3THIHbIMU Joknanst MK mx 1
rpyIamMu OpraHu3MOB. UK k13

7. | Tema 8. OCHOBHBIE 3TaNbl IIncsmennas IIK-1
IPOMBIIIJIEHHOT'O pabora MK ki3

MOJTYIEHUS K-3
AHTHOMOTHKOB. UK x5
MK 5k 3.2

8 | Tema9. [Ipumenenue Pedepar nK-1
AHTHOMOTHKOB B Hoxabt HIIK k13

CEIILCKOM XO3SIHCTBE, MK-3
MUIIEBON U KOHCEPBHOM WK 1xcan
MPOMBIIIIJIEHHOCTH. WK s

4.3.2. Ilepeuenb TeM (BONMPOCOB), BBLIHOCMMBIX Ha
CTYICHTAMH B PaMKax camMocTosiTe1bHO# padorsl (CPC)

CaMOCTOSITCJIBHOC H3YYCHUE

1 Tema 3aganue Dopmupyemas NIAK
KOMIIETeHI[US
1 | Tema 1. BeeneHue. [ToaroToBKa K MPaKTUYECKOMY 3aHSITHIO C IIK-1 UK g1
Ipeamer 1 3a1a4n HCIIOJIb30BAHMEM KOHCIIEKTA JIEKIIUH U
crieLKypea PEKOMEHIyeMOii JTUTepaTyphl.
«AHTHOMOTHKI. 3HAYCHUE BrImonHUTE IUCEMEHHYO padoTy Ne 1.
W3YyYeHUs] aHTHOMOTHUKOB
JUISL pa3BUTHUA
MUKPOOHOIIOTHH,
MEIUIINHBI, CETbCKOTO
XO3SMCTBA,
OMOTEXHOJIOTHH.
2 | Tema 2. [ToAroToBKa K MPaKTUYECKOMY 3aHSTHIO C IIK-1 WK k1.1
B3auMOOTHOIIEHNS B MUpe | MCIIOIb30BAHHEM KOHCIICKTA JISKIMH U
MHKPOOPTaHU3MOB. PEKOMEHIyEeMOii TUTEPaTyphI.
[ToAroTOBUTH OTBETHI HA MOCTABIICHHBIE
BOIPOCHI
3 | Tema 3. Ioustue 06 IToAroToBKa K IPaKTHIECKOMY 3aHATHIO C IIK-1 WK k1.1
AHTUOHOTHKAX U HUX HCTIOJIE30BAHHEM KOHCTICKT JIKLIHH U IK-3 MK k13
KiaccubuKaIs. PEKOMEHIyeMOM JINTEPATYPBI.
4 | Tema 4. OGpasoBanue IToAroToBKa K MPaKTUYECKOMY 3aHSITHIO C nK-1 WK k1.1
AHTHOHOTHKOB IPH HCTIOJIE30BAHHEM KOHCHICKT JICKLHH U HIIK 1513
1aGOPaTOPHOM PEKOMEHIyEeMOii TUTEPaTyphI.
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KYJIbTHBUPOBAHUH IK-3 HJIK nx3a
MHUKPOOPTaHU3MOB. HJIK 1k 3.2

5 | Tema 5. OCHOBHBIE IToAroToBKa K IPAaKTHIECKOMY 3aHATHUIO C K-1 UK px 11
IIPUHLMIIBI TIOKCKA, HCTIOMB30BAHMEM KOHCTICKTA JICKIIHH H IK-3 MK 13,1
BBIJICJICHNS U U3YUCHUS PCKOMEH/IyEMOU JINTEPATyphL. WK 132
[POJTyTIeHTOB Hamucarhb 0TYeT Mo MPaKTHYECKON paboTe ‘
AHTUOMOTHYCCKHX
BEIIECTB.

6 | Tema 6. XapaxTep u IToAroTOBKA K MPAKTHYECKOMY 3aHATHIO C K-1 HIIK nr i
MEXaHHM3M GHOIOCHYECKOTO MCTIOMB30BAHMEM KOHCTIEKTA JICKLIHH H WK k13
neiicTBUS aHTUONOTHKOB. PEKOMEHLYEMOHU JINTEPATYPBI.

7 | Tema 7. AHTHOHOTHKH, IToAroTOBKA K MPAKTHYECKOMY 3aHATHIO C IK-1 HIIK nx 1
00pasyeMblc PasIMdHBIMA | HCTIONE30BAHHEM KOHCIIEKTA JIEKIUHH 1 WK k13
IPyIIIaMH OpraHH3MOB. PEKOMEHIYEMOH JIMTEPaTypHI.

Haricats pedepars 0 mpemioxKeHHbIM
TeMaM.

[MoaroroBuTh KOKNaA o TeMe pedepaTa u
MPE3EHTALMIO.

8 IMoAroToBKa K NPAKTHYECKOMY 3aHATHIO C nK-1 UK 1x13
Tema 8. OCHOBHEIC HCTIOMB30BAHMEM KOHCTICKTA JICKIHH H MK-3 MK k31
5Tallbl HPOMBIIIEHHOro | PEXOMCHAYCMOH JHTCPaTyDEL. UK 1k 32

Hanwucats pedepaTsl M0 NpeaioKeHHBIM :
MOJTy4CHUA TEMaM.
AHTHOWOTHKOB. [oxroToBuTh MOKIAA MO TeMe pedepara u

TIPE3EHTAIHIO.

[ToAroToBKa K MPaKTUYECKOMY 3aHITHUIO C IK-1

9 Tema 9. r[pl/IMeHeHI’Ie chon},goBaHHehI; KOHCIIEKTA J‘i’eKuI/II/I u IIK-3 nglg -
aHTHOMOTUKOB B PEKOMEHAYEMOM TUTEpaTypPhl. HIIK 13
CETbCKOM XO03SiCTBE, Hanwmcats pedepaTsl o npeniokeHHbIM K 132
MUILEBON U KOHCEPBHOM | TeMaM.

NPOMBITITIEHHOCTH. IToaroroBuTh AOKIAM 1O TEME pedepara u
IPE3EHTALIUIO.

4.4. MeTonnueckne yKa3aHus 10 OPraHU3ALUM CAMOCTOSITEIbHON PadoThl CTYIEHTOB

CamocrosTrenbHas paboTa CTYIEHTOB SIBJII€TCSI COCTaBHOM 4YacThl0 Y4eOHOIro Ipolecca |
MMEET LIEJIbI0 3aKpEeIICHUE U yIiTyOJIeHHe OJy4YeHHBIX 3HaHUN U HaBBIKOB, IOMCK U IPUOOpEeTEeHNE
HOBBIX 3HaHUi, a Tak)Ke BBINOJIHEHUE YUYEeOHBIX 3aJaHHi, OJrOTOBKY K MPEACTOSIINM 3aHATHIM,
3ayeTam M SK3aMEeHaM.

Jlist opraHu3anyy caMoCTOSTENbHOM PabOThl MO TUCHMITIMHE « AHTHOMOTUKNY» UCIIONb3YIOTCS
cienyromye GOpMbI CaMOCTOSATEIBLHON y4eOHOM paOOTHI:

- PaboTa HaJ KOHCIIEKTOM JIEKITUH.

- [TonOop, n3ydenue, aHanu3 peKOMEHI0BaHHOW JIUTEPATYPHI.

- CaMOCTOSITEIEHOE U3YyUYEHHUE OTAEIBHBIX TEM, HE U3JI0KEHHBIX B JIEKIIHU.

- IloaroroBka K MpakTUYECKOMY 3aHSITHIO: COCTOUT B TEOPETHYECKOH TMOATOTOBKE U
BBITNIOJTHEHUH NPAKTUYECKUX 3aJaHUI (OTBETHI HA BOIIPOCHI, MOATOTOBKA OTYETA IO MPAKTUYECKON
pabote u T.1.).

- Hanmcanue pedepaToB, HOArOTOBKA JOKJIAIO0B.

- [ToaroToBKa K TECTUPOBAHUIO.

- [loaroToBka K 3K3aMeHy.

Pegepam — popma nucbMeHHON pabOTHI, KOTOPYIO PEKOMEHYETCSl IPUMEHSATh IIPH OCBOCHUU
BapUaTUBHBIX (MPOGMIBHBIX) IUCUMIUIMH TpodeccuoHanbHoro nukia. [IpencraBnser coboit
KpaTKOe M3JI0KEHHE COJEepKaHUS HAyYHBIX TPYAOB, JTUTEPATyphl MO ompenesneHHoil Teme. O0bem
pedepara moxer gocturath 15-20 cTp.; BpeMsi, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2 Helelb J0
mecsina. [loarotoBka pedepara mnoapazymMeBaeT CaMOCTOSITENIBHOE HM3yYEHUE CTYACHTOM
HECKOJIbKUX JIMTEPATYPHBIX MCTOYHHKOB (Y4eOHUKOB, MOHOTpaduii, HAyYHbIX CTaTedl W T.A.) 1O
onpenenéHHON TeMe, He paccMaTpuBaeMol MOAPOOHO Ha JIEKIMH, CHUCTEMAaTH3alUI0 MaTepuaia u
KpaTkoe ero usnoxenue. Llenp Hanucanus pedepara — NPUBUTUE CTYACHTY HAaBBIKOB KPAaTKOTO U
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JAKOHUYHOTO TPEJCTaBICHUSI COOPaHHBIX MaTEPHAIOB M ()aKTOB B COOTBETCTBHH C TPCOOBAHHIMH,
MPEIbSIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrtpykTypa pedepaTta BKIIOYACT:

THUTYIBHBIN JIUCT.

Conepxanue.

Beenenue, rioe kpatko hopMynupyercs mpobiieMa, eib U 3a1adu pedepara.

OcHoBHas 4acTh pabOThI COCTOUT U3 HECKOJIBKUX Pa3/IeliOB, B KOTOPHIX H3JIaracTcsl CYyTh TEMBbI
pedepara.

3aKIIroueHHueE.

Crnucok UCoIb30BaHHON JTUTEPATYPHI.

I[Ipu odopmienun pedepara cieayeT NPUIACPKUBATHCA TEXHHMYECKHMX TPEOOBAHMIA,
MPEIbIBISEMBIX K pedepaTam u KypcoOBBIM paboTaM, UMEIOIIMXCs Ha Kadepe.

Yemuwiii 0oknao — 3to coobuienne B Teuenue 10-15 MuH, B KOTOPOM CTYICHT B JAKOHHUYHOM
dbopMe MOMKEH U3JI0KHUTh MaTepHall MO COOTBETCTBYIOIIEH TeMe, MPUICPKUBASCH CIEAYIOIIETO
IJIaHa: BBEJCHUE, OCHOBHAS YacTh, 3aK/IIOUeHKE. JIOKIIal MOXKET COIPOBOXKIATHCS JIEMOHCTPAIMCH
HarjsgHbIX MaTepuanoB (cxem, Tabmuy u T.1.). [lo OxkoHUaHMM [OKJIajga CTYJIEHTY 3a4ar0T
BONPOCHI, KaK IMpernojaBaTellb, TaK M CTYACHTbI, Ha KOTOpbIE OKJIATYUK JOJDKEH J1aTh
MCYEPIIBIBAIOIINE OTBETHI.

4.5. IIpumepHasi TemMaTHMKa KYpPCOBBIX pPadoT (MPOEKTOB): HE IPEIyCMOTPEHBI
Y4EOHBIM IUIAHOM.

V. VYUEBHO-METOJUYECKOE U ”TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMIIINHBI

a) mepeveHb JUTEPaTyphbl

- OCHOBHAfl JIUTepaTypa

1. Eropos H.C. OcHoBbl yuenust 06 antuduotukax / H.C. Eropos. — M.: U3n-8o MI'Y; Hayka,
2004. - 528 c.

- JOTOJIHUTEJIbHAS JIUTepaTypa

1. ®panknun T., CHoy /x. buoxumus antumukpoobnoro neiicrsus / T. ®dpankinun, x. CHoy.
—M.: Mup,1984.-238 c.

2. MuKpOoOHOTIOTHSI C OCHOBaMH BUPYCOJOTHH: yueb. st Ouoi. crnemn. yH-ToB / O.1. Koneniko,
T.B. 3aBe3enona. - Upkyrck : U3a-Bo UpkyT. yH-Ta, 1999. - 451 c.

3. OCHOBBI OMOTEXHOJIOTHH : y4eO. mocodue Juist CTy/. By30B, 00y4. 1o cren. "buosorus” / T.
A. Eropoga, C. M. Kiiynosa, E. A. XXuyxuna. - 2-e usn., crep. - M. : Axagemus, 2005. -

208 c.

0) CIUCOK ABTOPCKHUX METOAUYECKHX Pa3padoToK:

VY4ebHO-MeTOoIMUeCKHe MaTepuaibl (JIeKIHMM, MPe3eHTAlMM 10 TeMaM JAUCLUIUIMHBL,
BOIPOCHI JUIs MMOATOTOBKH, 3a/1aHUs Ul CaMOCTOSTENbHOM paboThl), pazmerienHsie B JUOC UT'Y -
https://educa.isu.ru.

B) 0a3bl JaHHBIX, THPOPMAIIMOHHO-CITPABOYHbIE H TIOUCKOBBIE CHCTEMbI
1. Hayunas Dnextponnas bubnmoreka http://www.e-library.ru
2. Wndpopmanmonnas cuctema «EquMHOE OKHO JoCTyma K 0Opa30BaTelIbHBIM pecypcam»
(http://window.edu.ru)
3. OU3 «bubmnoTex». Aapec nocryna: https://isu.bibliotech.ru
4. OBC «M3natenbctBO «Jlaub». Anpec nocryna: http://e.lanbook.com
5. http://lwww.fptl.ru/biblioteka/biotehnologiya.html
6. http://mwww.medbook.net.ru/010512.shtml
7. Coro3 00pazoBaTenIbHBIX CaliTOB - EcTecTBEHHbIE HAyKH
8. http://tusearch.blogspot.com - [Torck 351eKTPOHHBIX KHHT, MybnuKanuii, 3akonoB, ' OCToB Ha
caifTax HayYHBIX JIEKTPOHHBIX OUOTHOTEK.
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9. Google Scholar —TTouckoBas crcTema 1Mo HAyYHOMH JINTEPATYPE.

10. Science Research Portal - Hay4ynas mnouckoBas cuCTeMa, OCYIICCTBISIOIIAS
MOJTHOTEKCTOBBIA TIOMCK B JKypHAJlaX MHOTHMX KPYIHBIX HAYYHBIX H3IATEIbCTB, TAKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wmier cratbu ¥ JOKYMEHTHI B
OTKPBITHIX Hay4dHbIX 0Oa3zax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 060py10BaHUE:

Aynuropus sl IPOBEACHUS 3aHATHH JIGKIIMOHHOTO TUIIA: 000pyI0BaHa CelMaTU3UPOBAHHOM
(yaeOHoiI1) MebemnbIo Ha 25 T0CaI0UHBIX MecT; 000py10BaHa TEXHUYECKUMH CPEICTBAMH O0yUeHUS:
npoektop Epson EB-X03, nocka mapkepHas; y4eOHO-HArJISIHBIMU IOCOOMSAMU: TPE3EHTAIUH B
KoJIn4ecTBe 6 1mT.

Aynuropus Ui TPOBENCHUS  3aHATHM  MpakTUYecKoro  Tuma:  oO0opynoBaHa
cnenuanu3upoBaHHol (yueOHo#) meOenbto Ha 10 mocajgoyHbIX MeECT; JOCKOW MEJIOBOM;
o0opy/soBaHAa TEXHUYECKUMHU CpeAcTBaMU oOyuyeHusi: mpoektop BenQ MS521P; yueOHo-
HarJSITHBIMA TIOCOOUSIME: TIPE3CHTAIIMH B KOJIMYECTBE 6 IIT..

Komnbiotepusiit  kiacc (yueOHas ayauTopusi) Ans TPYONOBBIX W WHAMBHAYaJIbHBIX
KOHCYNIbTAIlMi{,  TEKYIIEro KOHTPOJSI W  TNPOMEXKYTOYHOH  aTTeCTallMM, OpraHu3aluu
CaMOCTOSITENIbHOM paboThI: ayIUTOPHsS 000pYyI0BaHa CHEIHATU3UPOBAaHHOM (Y4eOHOM) MeOembIo Ha
20 TOCaJ0YHBIX MECT, JAOCKOW MEJOBOH; 00OpyJOBaHA TEXHHMUYECKUMH CPEICTBAMH OOYYEHUS:
cucteMHbIii 6110k PentiumG850, monutop BenQ G252HDA-1 miT.; cuctemusiii 610k Athlon 2 X2
250, morutop BenQ G252HDA — 8 mt.; cucremusiii 61ok PentiumD 3.0GHz, moruTop Samsung
740N — 3 wr.; monob6nok IRU T2105P — 2 mir.; cuctemusiit 6ok Pentium G3250, monuTop
BenQG955 — 1 mir.; cucremnsiii 6mok Pentium G3250, mommtop BenQ GL2250 — 1 mr.;
cucteMHblit 6510k Pentium G3250, monutop Samsung T200 HD — 1 mit.; cucremuslit 610k Pentium
G3250, monuTtop Samsung T190N — 1 mwT.; cuctemnsiii 6ok Pentium G3250, moruTOp Samsung
740N — 1 mr.; npoexkrop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHM4eHHBIM
JOCTYIIOM K ceTH MHTepHeT m oOecneueHHeM J0CTyna B SJEKTPOHHYIO HH()OPMAIMOHHO-
00pa30BaTeNbHYIO CPEy OpraHU3aIUH.

[Tomenienue asi XpaHEeHUS W TMPOPHUIAKTHUECKOTO OOCTYXHBAHUS YI€OHOTO 00OpYIOBaHHMS:
ayauTopuss o0OpyZOBaHa CIELUATU3UPOBAaHHOM MeOenbl0 Ha 3 MOCaJOYHBIX MeECTa; HOYTOyK
Lenovo 1580, mpoextop BenQ MS521P.

6.2. IIporpammHoe o0ecnieueHue:

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). Toroop Ne03-016-14
ot 30.10.2014r.

Kaspersky Endpoint Security nns 6usneca - Crannaptasiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0506ps
2016r JIn.Ne1B08161103014721370444.

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

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

Office 365 mpodeccrnonanbHbIil maroc s yuarmmxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texun4yeckue 1 3JIeKTPOHHbIE CPeACTBA:
[Tpe3eHTayK K JIEKIHSIM IO TeMaM JUCITUILTHHBI.
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Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jisi oCBOEHUSI AMCUUIUIMHBI «AHTHOMOTHUKN» TPUMEHSIOTCS CIeIylomue o0pa3oBaTelbHbIC
TEXHOJIOTUH:

- Unpopmayuonnas nexyus. JIeKuust — 370 cKaToe M3JIOKEHUE OCHOBHBIX HAYYHBIX (DAaKTOB,
YTO sIBJIAETCs 0a30 JUId aHaIM3a pacCyXIeHUH, OLIEHOK.

- Jlexyus-euzyanusayus. YUYUT CTYACHTOB NpeoOpa3oBbIBATh YCTHYIO M HIHCbMEHHYIO
MH(GOPMALIMIO B BU3yallbHYIO (hOpMy, YTO (OpPMHUPYET Y HUX HPO(PECCHOHATIBHOE MBIIUICHUE 32
CUET CHUCTEMAaTH3allMH U BBIACICHUS HanOoJee 3HAYUMbIX, CYIIECTBEHHBIX JIEMEHTOB COJEPIKaHUS
oOyueHus. 3ajaya MpernojaBaTelis UCI0JIb30BaTh Takue (POPMbI HArJISAHOCTH, KOTOPBIE HA TOJIBKO
JIOTIOJTHSIOT CIIOBECHYIO0 MH(OPMAIUIO, HO M CaMH SIBJISIFOTCS HOCHUTENSIMH MH(POPMALUU (CXEMBI,
PUCYHKH, CIIQiJIbI-IPE3CHTANH, U T.I.). DTOT BUJ JICKIMH Jy4llle BCEr0 MCIOJB30BaTh HA JTaIe
BBEJICHUS CTYJCHTOB B HOBBIN pa3zeil, TEMY AUCLUIIINHBIL.

- IIpaxmuueckue 3ansamus — 3TO 3aHATHE, IPOBOJUMOE I10J] PyKOBOJACTBOM IIPENOABaTENsl B
yueOHOW ayUTOpUH, HAIIPaBICHHOE Ha YriayOJeHHe Hay4YHO-TEOPETUYECKUX 3HAHUM U OBJIaJICHUE
OIpENIeIEHHbIMU METOJIaMU  CaMOCTOSITEJIbHONH paboThl, KOTOpoe (OPMHUPYET HPAKTUYECKHE
ymenusi. OnmHoil w3 (GOpM TPAKTUUECKUX 3aHATHH B By3e sBISETCS ceMuHap. B pamkax
IPAaKTUYECKUX 3aHATUH MO NUCHUIUIMHE «AHTHOMOTUKH» HPOBOJATCS IMpPAaKTUYECKHE paboOThl ¢
UCTIOJIF30BaHUEM HEO00XO0AUMOT0 Ja00paTOPHOTO 000PYTIOBAHHS.

- Cemunap-uccreoosanue. TeXHOJIOTHs TNPOBEIEHHUS TAaKOrO CEMUHApa MOXET ObITh
pa3JINYHOM, B 3aBUCMMOCTH OT TOr0, KAKOM METOJ| 3JI0KEH B €r0 OCHOBY. B pamMkax NMCHUIUIMHBI
«AHTHOMOTUKM» TPOBOAMTCA CEMHHAp C IOATOTOBKOM M 3aciyllMBaHHEM pedeparoB IO
aKTyaJbHBIM ITPOOJIEMaM TEOPHH U MPAKTUKHU H MTOCIEIYIOIUM HX 00CYKICHHEM.

- Camocmosamenvnas paboma cmyoenmos.

- Hucmanyuonnvie obpaszosamenvHbvle MEexXHON02UU. ITon JUCTaHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJIOTHUAMHU MMOHUMAIOTCS 00pa3oBaTeIbHbIE TEXHOJIOTHH, pealu3yemMble B
OCHOBHOM C IIPUMEHEHHEM MH(OPMAaLIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CETEH.

[Tpu ocBOeHMH AUCHUTUIMHBI «KAHTHOMOTUKNY» UCHIOIB3YIOTCS CIIEAYIOIINE TEXHOIOTHH:

- Kelicoeasi mexHono2us — GopMa IUCTaHIIMOHHOTO 00yUYeHUs, OCHOBaHHAsI Ha MPEI0CTaBICHUN
oOyyaromuMcsi MH(POPMALMOHHBIX O00pa30BaTENbHBIX PECYpPCOB B BHUJAE CHEIMAIM3UPOBAHHBIX
HAaOOpOB yue€OHO-METOJUYECKMX KOMIUIEKCOB C HCIOJIb30BAaHUEM pAa3IUYHbIX BHUJOB HOCHUTENEH
uH(popMaluu (KeicoB);

- UHMEPHem-MexHoN02Us — CII0CO0 TUCTAHIIMOHHOW Iepenayu MH(pOopMali, OCHOBAHHBIN Ha
UCIMOJIb30BaHUM TJIO0QIBHBIX U JIOKAJbHBIX KOMITBIOTEPHBIX ceTell il obecredeHus JocTyna
oOydaromuxcsi K MHQOPMALIMOHHBIM 00pa3oBaTelIbHBIM pecypcaM U Uil  (OpMUPOBAHUS
COBOKYITHOCTH METOJUYECKHX, OPraHMU3allMOHHBIX, TEXHUYECKUX M IPOrPaMMHBIX CpPEICTB
peaiM3allud M yIpaBieHHUs] y4eOHBIM IIPOLIECCOM HE3aBUCHMO OT MeCcTa HaXOXKJIEHHUS €ero
cyowekToB. Mcnonb3yercs O6pazoBarensHbiil mopran UI'Y - educa.isu.ru.

VIlIl. OHEHOYHBIE MATEPUAJIBI IJI51 TEKYIIEI'O KOHTPOJISA 1
MPOMEXYTOUHOM ATTECTAIIUN
B kauecTBe OLIEHOUHBIX CPEJICTB JIJISl BXOJHOTO KOHTPOJISI OLICHKH YPOBHS 3HAHUI CTYJICHTOB
UCTIONB3yeTCst cobecemoBanne. B mporecce cobeceoBaHUs OICHUBAETCS YPOBEHb BIIAJCHUS
0a30BbIMH 3HAHUSMH, YMCHHUSMH, HaBbIKAMH, HEOOXOIUMBIMU ISl Hayajla OOYYeHHs,
OHpeI[eJ'ISIeTCSI CTCIICHb BJIAJACHHUS HOBBIM MaTepI/IaJ'IOM 10 HA4YaJia €ro I/I?;y"IeHI/IfI.

OneHouyHbIE CpelICTBAa TeKylero KoHTposs ¢(opmupyioTess B coorBercBun ¢ JIHA
YHHUBEpPCUTETA.

B pamkax aucuuIuIMHBl «AHTHOMOTHKM» HCHOJB3YIOTCA CIEAyroIIne (OpPMbI TEKYyILEro
KOHTPOJISL:

- TECT;

- MUChbMEHHAas paboTa;

- TOKJIAJ;

- pedepar;

- KOHTPOJIb CAMOCTOSITEIIbHON pabOTHI.
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@DOH/T OLIEHOYHBIX CPEJICTB BKIIIOYAET:
- TECTOBBIC 3aJJaHUs 110 AUCIUIUIMHE,
- IepedYeHb TeM pedepaToB/I0KIIAIOB,
- BOIIPOCHI /ISl CAMOCTOSATENILHOTO U3yUYEHUS;
- BOIIPOCHI U OMJIETHI [Tl SK3aMeHa,
- KpUTEPUU OLIEHKH 3HAHUMN CTYJICHTOB.
HasHaveHne OIEHOUYHBIX CPEICTB: BBIIBUTH chopMmupoBaHHOCTh KommeTeHiui [1K-1, TTK-3

(em. . ).

JleMOHCTpalMOHHbIE BADHAHTHI TECTOB /ISl TEKYIEr0 KOHTPOJIS
1. Tlo cremeHu B3aMMOBBITOABI OTHOUICHHS MHUKPOOPTaHM3MOB C JIPYTUMH OpraHu3MaMu
XapaKTEpU3YIOTCA KaK:
a) OJaronpusATHBIC U HEOJIArONPUSTHBIC
0) BpeIHbIC U MOJIE3HbIC
B) TMOJIOKUTENbHBIE H OTPULIATEIbHbBIC
2. Kakoiil 13 HMKe NePEeYHCICHHBIX CIIOCO00B CYIIECTBOBAHNUS MUKPOOPTaHU3MOB B3aMMOBBITOICH?
a) KOMMEHCAJIU3M
0) MyTyaJInu3m
B) IIapa3uTHU3M
I') XUIIHUYECTBO
3. [Ipumepom GakTepHanTbHOTO CUMONO03a SIBIISIETCS:
a) COBMECTHOE Pa3BUTHUE a3POOOB M aHAIPOOOB
0) COBMECTHOE pPa3BUTHE HUTPUPHUKATOPOB U aAMMOHHU(PUKATOPOB
B) 00pa30BaHHE MUKOPH3BI
) oOpa3oBaHue KIIyOEHHKOB Ha KOPHSIX OOOOBBIX paCTEHUSAX KITyOCHbKOBBIMH OaKTepUSIMU
4. K cumOnoTrueckomMy TUITy B3aMMOOTHOIIEHUI OTHOCAT
a) MPOTOKOOTIEPAITHIO
0) KOMMEHCAITN3M
B) XUITHUYECTBO
T') CaTeIUTUTU3M
1) CUHTpO(U3M
5. ®opma B3aMMOOTHOIIEHUH MHUKPOOPTAaHU3MOB, ITPH KOTOPOM OJIMH U3 HHUX IMOJIABJISIET pa3BUTHE
WIN BBI3BIBAET FMOENb JPyroro, Ha3bIBaeTCs
a) aHTaroHU3M
0) mapasuTusmM
B) XUITHUYECTBO
') KOMMEHCAJIU3M
6. [lepeuncinTe )KU3HEHHO BaXKHBIE CTPYKTYPBI OaKTEPUAITBHON KIETKH, SBISFOIIAECS MUATIICHIMH
JUIs aHTUOMOTHKOB:
a) HyKJICOHU/T
0) kamncyna
B) IIUTOIUIa3MaTHYecKass MeMOpaHa
T) KTYTHKH
1) KJIETOYHasl CTeHKa
€) puboCOMBI
7. Kakme MeTOABI TNPHUMEHSIOT JUISI OIPENENCHUS YyBCTBUTEIBLHOCTH MHKPOOPTAaHU3MOB K
AHTUOMOTHKAM:
a) METO/JI CEPUITHBIX Pa3BEICHUN
0) meton nuddy3un B arap (METOJ «IHCKOB)
B) METOJl OyMa)KHBIX TUCKOB
r) metog PopTHEpa

TeMbl 321aHUI V11 CAMOCTOSITEILHOM PadoThI
1. Ponb OTEUECTBEHHBIX YUCHBIX B Pa3BUTUHU YUYEHUS 00 aHTHOMOTHKAX.
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2. Baxneiimue ycioBus Aig  00pa3oBaHUS MHUKPOOPTaHM3MaMH aHTHUOMOTHYECKHUX
BEIIIECTB MPU JIA0OPATOPHOM KYJIbTHBUPOBAHUH.

3- KakoBa ponb COBMECTHOTO KYJIbTHBHUPOBAaHHS MHUKPOOPIaHM3MOB B  IPOLIECCE
OMOCHHTE3a aHTUOMOTHUKOB.

4. KakoBa poOJib HEKOTOPBIX AHTHOMOTHKOB B JKM3HEAEATEILHOCTH COOCTBEHHBIX
MPOIYLIEHTOB?

5. HazoBute OCHOBHBIE METObI BBIJCICHUS MPOAYIIEHTOB AaHTHOMOTUKOB U3 MPUPOTHBIX
YCJIOBUHU.

6. Meroabl naeHTU(UKAIMA MUKPOOPTAaHU3MOB — MPOIYLIEHTOB aHTUOMOTHKOB.

7. MexaHu3M JIeWCTBHS aKTUHOMUIIMHOB U UX MPAKTHYECKOE MPUMEHEHHE.

8. Jlalite XxapakTepuUCTUKy aHTUOMOTHYECKUX BEUIECTB, 00pa3yeMbIX  BBICHIMMHU
pacrenusimu. HazoBute npoayreHToB. KakoB criekTp MX aHTUMHUKPOOHOTO JEHCTBHS?

9. bakrepuodarus u ee 3HaYeHHUE B TPOU3BOJICTBE AHTUOMOTHUKOB.

10. AHTHOMOTHKH XKHUBOTHOTO MPOHMCXOXKICHHS. VICTOUHUKH UX TIONydeHUs, IPUMCHEHHE B
MEAUIIMHCKON MPAKTHKE.

11. TlpumeHeHue aHTUOMOTHKOB B PACTEHHMEBOJICTBE M >KMBOTHOBOJICTBE, B IHILIEBOW U
KOHCEPBHOUW MPOMBIIUIEHHOCTH.

Tembl pedepaToB

I'pamunuaun C. IIponynentel. Mexanns3m IeHCTBUS, IPUMEHEHHE.
2. CrpentomunuH. Ero mnponmyunentsl. Mexanusm gaeiictBusi. CHeKkTp aHTUMHKPOOHOTO
EUCTBUSL.
Terpanuknunsl. [Ipogynentsl. CBONCTBA U IPUMEHEHHE.
4. TlenumwinuH. Vcropusi OTKpPBITHSA, NMPOIYLUEHTHl. MeXaHu3M JeHCTBHS NEeHULMJJIMHOB,
CBOMCTBA U IPUMEHEHUE.
AHTHOMOTUKH, BbIpabaThIBaeMble OaKTEpUSAMU, UX MIPAKTUYECKOE IPUMEHEHHE.
Xnopamdenukon u ero coiictsa. CrieKTp aHTUMUKPOOHOTO AEHCTBHUSL.
OcCHOBHBIE TIPEICTAaBUTENIN TPYNIBl MaKpOJIUAOB M IOJHMEHOB. MeEXaHU3M M CHEKTP HX
JIEHCTBHSI.

8. IIpumeHeHNe aHTHOMOTUKOB B pACTEHUEBOJCTBE U )KUBOTHOBOJICTBE.

9. IlpumeHeHre aHTHOMOTUKOB B MUIIEBON M KOHCEPBHON MPOMBIIIIIEHHOCTH

Ouenounvie mamepuasvl 0714 RPOMEIHCYMOUHOU ammecmayuu 6 hopme IK3amenda.

dopma NPOMEKYTOUHOW arTecTalMu — Ik3amen. CucTeMa OLICHOK: MATHOAIIbHAS.
OneHouHBIE CPEACTBA ITOTO TUIA JOJDKHBI BBIABIIATH CTEIIEHb OCBOEHUS TEOPETUYECKUX 3HAHUUI
Kak 0a3y Juist GOpMUPOBAHUSI KOMIIETEHLIUH, YMEHUS UX IPUMEHSTh B CUTYaLUAX, MOJCIUPYIOINX
po¢eCCHOHATIBHYIO AEATENbHOCTD, @ TAK)Ke CHOPMHUPOBAHHOCTH 3asBJICHHBIX B 1. 3 KOMIIETEHIIUMI:
[K-1, TIK-3.

=

.

No o

IIpuMepHBIii CIIUCOK BONPOCOB K IK3AMEHY:

brnaronpustasie 1 HEOMaronpusTHEIE (HOPMBI B3aUMOOTHOIIIEHUH. [IpuBecTH prMepshl.
[Tonsitne o cumbuose. Ero pasHOBHIHOCTH.
®opMbl MUKPOOHOTO aHTaroHU3Ma. AHTHOHO3.
OnpeneneHne TOHATHS «AHTUOMOTHUKH». EJWHHUIBI OWOJIOTHMYECKOW aKTHBHOCTH
AHTUOMOTHKOB.
Yrto Takoe aHTHOMOTHYECKAS MTPOTyKTHBHOCTH MUKPOOPTaHU3MOB?
[TpunIMIEI KTaccuUKay aHTHOMOTHKOB.
[TpoucxoauT M1 0O6pa3oBaHKe AHTUOMOTHUKOB B IpUpoie?
KakoBa posb aHTUOMOTHKOB B IPUPOAHBIX YCIOBUAX?
HazoBute  BaxkHelmme  yciaoBus Uil  OOpa3oBaHHUS  MUKPOOPTaHHW3MaMH
AHTUOMOTHYECKHUX BEIIECTB MPH JTaOOPATOPHOM KYJIBTUBUPOBAHHH.

10. Bmusnue Qusnueckux U (HU3MKO-XUMHUYECKUX (HAKTOPOB Ha Tporecc oOpa3oBaHUS
AHTUOMOTHKOB.

11. Ha3oBuTe OCHOBHBIE MEXaHM3MBl 3alMUTHl MHUKPOOPTAaHW3MOB-TIPOAYLEHTOB OT
IefcTBUA COOCTBEHHBIX aHTUOMOTUKOB.

el A
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12. KakoBa pojb HEKOTOPBIX ~AHTHOMOTHKOB B  JKU3HCACATCIHHOCTH COOCTBEHHBIX
npotynenToB? IIpuBeinte mpuMepsl.

13. HazoBHTE OCHOBHBIE METOIbI BBIICJECHHS NPOAYLUEHTOB AHTHOMOTMKOB M3 MPHPOIHLIX
YCIOBHH.

14. OxapakTepu3yiiTe OCHOBHbIC ITyTH IOBBIICHUSA CIIOCOOHOCTH MHKPOOPIaHu3MOB K
00pa3oBaHNIO AHTHOMOTHKOB.

15. OCHOBHBIE METOJIbI OIPEIENeHUs aHTHONOTHYECKOH aKTHBHOCTH MHKPOOPTafin3MOB npH
MX KyJIbTHBHPOBAHHH HA TBEPIBIX U B XKUJKHX CPEAX.

16. HanpapiieHHblii OHOCHHTE3 aHTUOHOTUKOB, €T0 TIPAKTHIECKOE 1 TEOPETUYECKOE 3HAYCHHUE.

17.  OGIuge TPUHIKAIIBI JIEHCTBHS AHTHOMOTUKOB Ha KJIETKY MHKPOOPraHu3Ma.

18.  OCHOBBI IPUUMHBI BO3HUKHOBEHHUS yCTOHYMBOCTH MUKPOOPTaHU3MOB K AHTHOMOTHKAM.

19. Ha3oBuTe IyTH IPUMEHEHHS AHTHOHOTUKOB, CACPKHBAOIIMC BOSHUKHOBCHHC YCTOHUMBBIX
K HEM (OPM MHKPOOPraHU3MOB.

20. TloGounble peakiiy, BO3HUKAIOIINE TP IPUMCHEHUI AHTUOMOTHKOB

21. AHTHOWMOTHKH, BbIpabaThiBaeMble GAKTEPHAMH, UX MPAKTHIECKOE NPUMEHCHHC.

22. T'pamunumun C. [TpoxynenTsl. Mexanusm AeHCTBUS, IPAMCHCHHUE. '

23. Crpentomunmud. Ero mnpomynerThl. MexaHusMm JeHCTBHSL. CrekTp aHTHMHKPOOHOTO
JICHACTBHSL.

24. Terpanukauusl. [Ipoayrnentsl. CBOMCTBA U IPUMEHCHHE.

25. Xnopampenukosn u ero coiicrpa. CriekTp AQHTHUMHKPOOHOI'O JCHCTBUS.

26. Tlenummwumg. VIcTOpus OTKpBITHS, MPOAYLUEHTH. MeXaHusMm NefcTBUSL TTCHUIMITHHOB,
CBOMCTBA U NMPUMEHEHHE.

27. AHTHOMOTHKH, OOpasyeMble BbICIIMMH pacTeHusmu. KX TpOAYLCHTDHL. Crnexrp
aHTUMUKPOOHOTO JIeHCTBUS.

28. AHTHOMOTHMKH JKMBOTHOTO TpPOMCXOXAEHHS. VICTOUHMKM HX IIOJy4eHHs, IPUMCHCHNC B
MEIUIIMHCKON NPAKTHKE.

29.  OCHOBHBIE CTAJHH TPOMBIILIEHHOTO [IPOU3BOJICTBA AHTHOMOTHKOB.

30. Baxrepuodarus u ee 3Ha4YCHUE B IPOU3BOJCTBC aHTHOMOTHUKOB.

31. TlpuMeHeHHe aHTHOMOTHKOB B PACTEHHEBOJICTBE M XKUBOTHOBOJICTBE.

32. IlpuMeHeHHE aHTHOMOTHKOB B IHIIEBOH M KOHCEPBHOH MPOMBIIIICHHOCTH.

Paspaboruuk:

e
«nomfnw)

crapimii npenoaasarens H.E. bykosckas

TIporpamMma COCTaB/cHa B COOTBETCTBMM C TPeOOBAHUAMH ®roC BO no nanpasnenuo 06.03.01
«burosorus» PO MOATOTOBKH « MUKPOOHOIOTHs».

[IporpaMma paccMOTpeHa Ha 3acelaHiH Kadepbl MUKPOGHOIOTHH
«iv 04 2021r. | m :
5 244 s
IIpotokon Ne & 3aB. kahenpoii / /// ~ ___b. H. Orapxos

Hacmosuyas npozpamma, He Modxcem  Obinb socnpouzeeoena Hu 6 xakoti (opme be3
npeosapumenbHo20 NUCLMEHHO20 PA3PeULeHUs Kagedpwl-paspabomuuxa npozpammol.
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