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Cnucox JOKYMCHTOB U MaTCpUaJIOB

1. [lepeueHb TUTAHUPYEMBIX PE3yJIHTATOB O0YUCHUS 0 TUCIUTUIHHE, COOTHECCHHBIX C
TUTAHUPYEMBIMHU Pe3yIbTaTaMi OCBOCHHS 00pa30BaTEeIILHOM MPOrpaMMbl

2. llens 1 MeCTO TUCITUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON POTPaMMBI

3. Conepxanue pabodeit mporpamMmel (00bEM TUCITUTUIMHBI, TUIIBI U BUIBI YYCOHBIX 3aHSI-
THH, y4eOHO-METOANUECKOE 00ECTICUEHHE CAaMOCTOSTEIHFHON pabOThl 00YJArOIIINXCS)

4. ®oH/T OTICHOYHBIX CPEJICTB 10 TUCITUTUINHE
4.1. [lepevyeHp KOMIETEHIIMHN C YKa3aHUEM ATaIoB UX (OpMUPOBAHUS B IIPOIIECCE OCBO-
eHusl 00pazoBaTebHON mporpamMmbl. OTFICaHHWe TIOKa3aTelielt 1 KPUTEPUEB Olle- HUBA-
HUS KOMITETCHIIMIA Ha Pa3IMYHBIX 3Tanax ux (GOpMUPOBAHHUS, OTIMCAHUE TITKAIT
OTICHUBAHWMS
4.2. TunoBBIe KOHTPOJILHBIC 3aJaHKS WM WHBIC MaTepUaIbl, HEOOXOUMBIC IS OIICH-
KM 3HAaHUH, yMEHUH, HABBIKOB U OTIBITA JCSITEILHOCTH, XapaKTePU3YIOIIUX dTarbl Gop-
MHPOBaHUS KOMIIETEHIIUI B MPOIIECCE OCBOCHHS 00pa30BaTebHOM TporpaMmel. MeTo-
MYECKUe MaTepHuallbl, ONpeAeNsIonue MpoLeayphl OLICHUBAHUS 3HAHWM, yme- HUM,
HABBIKOB U OIBITA JESTEILHOCTH, XapaKTEPU3YIOLIUX 3Tanbl OPMUPOBAHUS
KOMIIETEHIUI

5. YuebHo-MeTouueckoe U HHGOPMAIIMOHHOE 00eCIIeYeHNEe TUCITUTIITUHBI
5.1. IlepedyeHb OCHOBHOM U JOTIOJTHUTEIIBHON yUeOHOM JIUTEpaTyphl, HEOOXOIUMOM IS
OCBOCHUS JUCIUILTIHBI
5.2. Ilepedenp pecypcoB UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «HTepHeT»
U IPOrpaMMHOT0 00ecreueHus, HEOOXOAUMBIX Uil OCBOCHUSI TUCIUILINHBI

6. MaTepuanbpHO-TeXHUYeCKas 6a3a, He0OXoIuMasi Ui OCYIIECTBIIEHUsI 00pa30BaTeNbHO-
o Mpolecca Mo JUCHHUILTHHE

[Tpunoxxenne Nel (conepskanue paboueil mporpamMmbl)



1. Hepe'{eﬂb IVIAHUPYEMBIX PE3YyJIbTAaTOB oﬁyqennﬂ Mo TMCIUIIJIMHE, COOTHECCHHBIX C yCTa-
HOBJICHHBIMH B 06pa30BaTeJ’IBHOﬁ nmporpaMme HHAUKATOPpAaMH JOCTHKCHUA KOMIIeTeH I Uit

[To uToram OCBOEHHS TUCIUILIMHBI 0OYUYAIONIUIICS TOJDKEH JOCTHYD CIEAYIOMIUX Pe3yJIbTaToB 00y-

YECHUS:
Kateropus dopmupye- Konx u HaumeHoOBaHMe HHAMKATOpPA Pe3yabTaThl 00y4yeHnus mo
(rpynma) Kkom- Masl KoMIle- JOCTHKCHUS KOMIIeTeHINH JMCUUILIMHE
neTeHuu TeHus (¢
(IpH HAIMYMH | yka3aHHeM
OIlK) K0/12)
Ipodeccuo- [K-3. Pyko- 3HaTh: TEOpETHUYECKHE OCHOBBI NPOBENE- | 3HAET TEOPETUUECKUE OCHOBBI IIPO-

HaJIbHBIC KOM-
NIICTCHIUU BBI-

BOJICTBO pabo-
TaMH 10 KOH-

HUsI paboT 1Mo 0TOOPY | y4eTy 00pas3IioB Jie-
KapCTBEHHBIX CPEJICTB, HCXOIHOTO CHIPhS U

BEJICHUS paboT Mo OTOOpY 00pas-
IIOB JIEKAPCTBEHHBIX CPEJICTB, MPO-

ITyCKHUKOB, TPOJIIO Kaye- YIIaKOBOYHBIX MaTepHajoB, MPOMEXKYTOUY- | MEKYTOUHOM MPOMYKINH
ompezienseMble crBa (apma- HOM MpOAYKIMH ¥ OOBEKTOB HPOW3BOI-

CaMoCTOSI- LIEBTUYECKOT O CTBEHHOMU cpezibl

TENbHO U UH- MPOU3BOJICTBA

JUKaTOPhI UX
JOCTHXXCHUA

YMeTh: BHITIOIHATH TUIAHUPOBAHUE, TPO-
BEJICHUE, WHTEPIPETALUI0 PE3YyIbTaTOB
MPOBOJAMMBIX HCCIEIOBAaHUN M DKCIEPH-
MEHTAJIBHBIX PabOT C UCTIONH30BAaHUEM CO-
BPEMEHHBIX METOJIOB UCCIIEOBAHUSI.

yMeeT BBIIOJHATH IJIAHUPOBAHUE,
MIPOBEJICHUE, MHTEPIPETAIMIO pe-
3yJIbTATOB MPOBOJUMBIX HCCIIENIO0-
BaHWH M DKCIIEPUMEHTAIBHBIX pa-
00T C UCTIONB30BAHHEM COBPEMEH-
HBIX METOJIOB UCCJIEIOBAHUSI.

Biagerh. OCHOBaMM PYKOBOACTBA HCIIBI-
TaHUSIMHU (1a00paTOPHBIMH paboTaMu) Jie-
KapCTBEHHBIX CPEACTB, UCXOIHOTO CHIPbS
U YHNAaKOBOYHBIX MAaTepHajoB, MPOMEKXY-
TOYHOM MPOAYKIMM U OOBEKTOB IPOU3-
BOACTBEHHOW Cpelbl, PYKOBOACTBO HpPO-
1eccaM KOHTpOJS KadecTBa (hapmaries-
THYECKOro MPOU3BOACTBA (KpoMe Jabopa-
TOPHBIX PaboT)

Brnaneer ocHOBamMu pPyKOBOZACTBa
UCIIBITAaHUSIME  (J1AOOpATOPHBIMU
paboTtamn) JIEKapCTBEHHBIX
CPEICTB, UCXOAHOTO CHIPhS U yIa-
KOBOYHBIX MaTepHAJIOB, IPOMEXKY-
TOYHOW TPOAYKIMH U OOBEKTOB
[IPOU3BOACTBEHHON CPE/IbI

2. Hejb 1 MeCTO TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl

HucuumuinHa «CumOuotndeckue cucteMel» usydaetcs Ha 1 kypce B 1 cemectpe OJ10

Heap u3yyeHus AUCUMNIMHBI —

B3aMMOOTHOUIEHNH, UX (PYHKIIMOHUPOBAHUM U 3BOJIIOLIUU.
Jli1 0CBOEHMS JUCLMIUIMHBI HEOOXOIMMBI KOMIIETCHIIMU, CPOPMUPOBAHHBIE B paMKax HU3yye-
HUS cleAyromuX JucuuIuing: «Punocodcekre npoOieMbl €CTECTBO3HAHUSY, «YUeHHe 0 Ouo-
cdepen, «rosorusny», «CTpykTypa U QyHKIIMH MaKpOMOJIEKYI», KOTOpbIe OyAyT CrloCOOCTBO-
BaTh (POPMUPOBAHUIO HAYYHOT'O CTHJIS MBIIIIEHUS U CUCTeMe OHMOJIOTHUECKOro 00pa3oBaHusl.
Jucuumnrzia «CuMOMOTHYECKHE CUCTEMBD» SIBIIIETCS OJTHOW M3 BaKHEHIIUX AUCIUIUIUH MTPU

(1)0pMI/IpOBaHI/Ie 3HaHUH 00 OCHOBHBIX THIIaX CUMOMOTHYECKUX

MOJITOTOBKE MarucTpoB Omosioros Ha 1-M rogy oOydenus. Ee nzyuenne Heo0X0aUMO Kak OCHOBHOM
3JIeMEHT 00111e0M0I0rHYeCKOro 00pa3oBaHms, ClIOCOOCTBYIOINN (OPMUPOBAHUIO HAYYHOTO MBIIII-
JeHus y Oynynux crenuannctoB. KoHeUHOH 11eblo JaHHOM AUCHUIUIMHBI sIBiIeTCs GOpMUPOBaHHE
3HaHUI 00 OCHOBHBIX THUIAX CUMOMOTHYECKUX B3aUMOOTHOIICHUH, UX (QYHKIIMOHUPOBAHUH U 3BO-
JIIOLUN.
3. Coaepxxanue padoueii nporpaMmbl (00beM THCUMIIMHBI, THIIBI M BUbI Y4eOHBIX 3aH5-
THH, y4e0HO-MeTOoaHYecKoe odecnedeHre CaMOCTOATEbHOH PadoThl 00y4YaIOIMXCS)

Coneprxanue paboueit mporpammsl npezcrasieHo B [Ipunoxennun Ne 1.



4, (I)OHII OLHCHOYHBIX CPEACTB IO TUCHUIIJIMHE

4.1. IlepevyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TaNOB UX (JOPMUPOBAHUS B NpoLecce 0CBOCHUS
o0pa3oBaTebHON NporpamMmmbl. Onucanue nNokasareje 1 KpuTepueB OLEHUBAHUS KOMIIe-
TeHUMI HA Pa3JIMYHBIX ITanax ux popMupoBaHus, ONMCAHNE LKA OLeHUBAHUS

Kox u popmymupoka komnerenimu [1K-3. PykoBoacTBo paboTaMu o KOHTPOJIIO KauecTBa
(hapMaleBTUUECKOTO IPOU3BOICTBA

Kpurepun onieHnBaHMs pe3yabTaTOB 00ydEeHUS
Kon u HanmeHoBaHMe
Pe3ysabTaThl 00y4eHUs!
HHAMKATOPA J0CTHKe-
HUSI KOMIIETEeHIIUT 11O trCIUILHHE
He 3auteno 3aureHo
He 3naet (He opueHTHPY- .
ercs) Jlomyckaer rpyobie Hewonctppyet BPICOKHH
YPOBEHb 3HAHUK
OUIMOKH
3HaTh: TEOPETUUIECKUE OC- | 3HAET TEOPETUUECKHE He 3HaeT ocHOBHOE cozepika- | JleMOHCTpUpyeT yBepeH-
HOBBI IIPOBEZICHUSI PA0OT | OCHOBBI MIPOBECHUS HHE CHMOMONIOruM, HEo0XO- | HOE 3HaHHE OCHOBHOTO CO-
1o oTOopy M ydery odpasz- | paboT mo ordéopy 00- IUMBIX B IPOGECCHOHATIBHON | IepxKaHus CuMOHOIOTHH,
IOB JIEKAPCTBEHHBIX pas3loB JIEKapCTBEH- JEATENbHOCTH Heo0XoauMoe B Ipodeccu-
CPEJICTB, UCXO/IHOTO ChIPbsI | HBIX CPEJICTB, IPOMeE- OHAJILHOH JeATeNbHOCTH
U YIIAKOBOUHBIX MaTepua- | )KYTOYHOH MPOILyKIUU
JIOB, IIPOMEKYTOUYHOU MPO-
JIYKIIUNA 1 00BEKTOB IIPO-
HU3BOJCTBEHHOW CPE/IbI
YMeThb: BBINOJIHATE [U1a- | yMEET BBIIOJIHAThH ILIa- He ymeer ucnons3o- [lonumaer u ymeer
HUpOBaHME, IPOBEJICHUE, | HUPOBAaHWE,  IIPOBE/E- | BaTh B HAYYHOM U NMPOM3- UCIIONIb30BaTh B HAYYHOH
MHTEPIPETALHIO PE3YNIbTa- | HUE, HHTEPIIPETALUIO Pe- | BOJICTBEHHO-TEXHOJIOTHYE- U TIPOM3BO/ICTBEHHO-TEX-
TOB MPOBOIUMBIX HCCIIE- 3yIbTaTOB TPOBOJMMBIX | CKOH HOJIOTHYECKOH
JIOBaHUH 1 3KCHIEPUMEH- WCCIEOBAaHUN W JKCIIe- | NEATENbHOCTH 3HAHMS, NONY- | ACSTEIbHOCTH 3HAHUS, MOTY-
TaJIBHBIX Pa0OTC HCIONb- | PUMEHTAIBHBIX PAa0OT C | UCHHBIC NPH OCBOCHUM CHM- | YEHHBIC IIPH OCBOCHUU CHM-
30BaHUEM COBPEMEHHBIX WCTIONIb30BAaHUEM COBpeE- | OMoIorun 6uonornn
METOJIOB HCCIIEJIOBAHNUS. MEHHBIX METOJIOB HCCIIe-
JIOBaHMS.

Baapgerts: ocHoBamMu pyko- | Bmameer  ocHoBamu He Bnanmeer HaBBI- Brnaneer u neMoH-
BOJICTBA MCHBITAHUSIMHI PYKOBOJCTBA  HCIIbI- KaM# paboTsl ¢ 000- CTPHPYET CaMOCTO-
(mabopaTtopHabIME pabdo- TaHUSIMH (JTabopaTop- pyZnoBaHHEM JUTS STEIbHOE TIPUMEHE-
TaMM) JIEKAPCTBEHHBIX HBIMH paboTamu) Jie- BBITTOTHCHUS HHE HaBBIKOB pa-
CPEJICTB, NCXO/IHOTO CHIPBSI | KAPCTBEHHBIX HayJHO-HCCIIEI0BATENBCKIX 60T1BI Cc 0OOpynOBa-
1 YMaKOBOYHBIX MaTepPHa- | CPEACTB, HCXOAHOTO pabor HHEM JUTS BBIIIOJTHE-
JIOB, TPOMEXKYTOUHOM MIPO- | CBIPbS W YIIAKOBOY- HHUA Hay4yHO-Uccne-
JYKIIMN ¥ 00BEKTOB MPO- | HBIX MaTepHaIoB, [OBaTeNbCKUX  pa-
M3BOJICTBEHHOW CPEJIBI, Py- | MPOMEXKY-TOTHOH 60T
KOBOJICTBO TIPOIECCaMU MIPOAYKIMH U 00BEK-
KOHTpOJISI KadecTBa (bap- | TOB TPOU3BOACTBEH-
MAaIeBTHYECKOTO MPOU3- HOH cpenpl
BOJICTBa (KpoMe JT1abopa-
TOPHBIX pabor)




4.2. TunoBble KOHTPOJIbHBIC 3aJaHUA WJIN UHBIC MaTEepUaJIbI, H906X0)II/IMbIe AJIsi OHCHKHU 3Ha-
Hﬂﬁ, YMeHHﬁ, HaBBIKOB U ONIBITA A€ATC/IbHOCTH, XaPaKTEPUIYOIIUX ITAllbI (])opanOBa-
HHSI KOMIIETEHIU B nmpouecce 0OCBOCHUsI 06p330B3TeJ’ILHOI7I nmporpamMmmal. MeToanuecKkue
MaTepualJibl, onpeacjadarouue nmMpoucaypbl OCHUBaHUS 3HaHHi7[, yMeHHﬁ, HABBbIKOB "
OnbITa JEATECIBHOCTH, XaPAKTCPUIYIOLIUX ITAIIbI (bOpMI/IpOBaHI/Iﬂ KOMIIeTeHI M it

Koa m HauMeHOBaHuUe HHAUMKATOpAa 10-
CTHKCHUA KOMIICTCHI MU

Pe3ynbTaTsl 00yyeHus 1m0
AUCHMILINHE

Ouenounpie
cpeacTBa

3HaTh: TEOPETUYECKHUE OCHOBBI MPOBEICHHUS pa-
00T 1o 0TOOPY U yUeTy 00pa3IOB JIEKAPCTBEHHBIX
CPEJICTB, KCXOHOTO ChIPhsI M YITAKOBOUHBIX MaTe-
PHAaJIOB, POMEKYTOYHOM MPOAYKIIMU U OOHEKTOB
MPOU3BOJICTBEHHOM CPEJIBI

3HAET TEOPETHIECKUE OCHOBBI MPO-
BeZICHUsT paboT mo orbopy obOpas-
OB JIEKAPCTBEHHBIX CPEJCTB, MMPO-
MEKYTOYHOU TPOAYKIMN

TECT

YMeTb: BBINOJHATH IUTAHUPOBAHME, MpPOBEJE-
HHE, UHTePIPETALUIO PE3YIbTaTOB IPOBOAUMBIX
UCCIIEZIOBAHUI U SKCIIEPUMEHTAIBHBIX PaboT ¢
UCTIOJIb30BaHUEM COBPEMEHHBIX METOJIOB HCCIIe-
JIOBaHUSL.

YMEET BBITIONHSTH IJIaHUPOBAHUE,
MPOBEJICHHE, UHTEPIpPETALHUIO pe-
3yJIbTATOB TPOBOAUMBIX HCCIIEIO0-
BaHUN W IKCIIEPUMEHTAJbHBIX pPa-
00T ¢ UCIOIB30BAaHUEM COBpPEMEH-
HBIX METOJIOB UCCJIEIOBaHMUSI.

Pedepar

BJ'IalleTb: OCHOBaMu pyKOBO}ICTBa UCIBITAHUSAMU
(J1abopaTopHBIMH  pabOTaMu) JIEKAPCTBEHHBIX
CpE€ACTB, UCXOTHOI'O ChIPbA U yl'[aKOBOLIHI)IX Ma-
TEpHAaJIOB, IPOMEKYTOUHON MPOAYKIMU U 00b-
€KTOB TPOU3BOACTBEHHOU CpEllbl, PYKOBOACTBO
npoleccaMi KOHTPOJIsi KadecTBa (hapMalleBTH-
YECKOro IMPOM3BOACTBA (KpoMe J1IabOopaTOPHBIX

Bnaneer ocHOBaMM pPyKOBOACTBa
UCTIBITAaHUSAMHU  (J1aOOpaTOPHBIMU
paboTtamu) JIeKapCTBEHHBIX
CPEZACTB, UCXOJHOTO CHIPhS U yma-
KOBOYHBIX MaTepHalioB, IPOMEXKY-
TOYHOH TIPONYKIMH U OOBEKTOB
IIPOM3BOACTBEHHOMN Cpebl

KonTposbHas padora

pabor)

YuuteiBaeTcs oOmias ycreBaeMOCTh CTY/ACHTa B TEYCHHE CEMECTpa, pPe3yJbTaThl BHICTYILICHUS Ha
CEMHUHapax, aKKypaTHOCTb BEJICHHUs TETPAJH, MOCEIIAeMOCTb. B X0/1€ CEMUHApCKUX 3aHATUH CTY-
JICHTHI JOJDKHBI MOJTYYUTh HaBBIKA CAMOCTOSITEILHON Pa0OThI M 3aKPENUTh TEOPETUUECKHE MOJI0XKE-
HUSI JIEKIIMOHHOTO Kypca.

B cnydae nponycka 3aHATHI 10 YBaXXUTEIbHOM NPUYHHE, CTYACHT 0053aH UX CAMOCTOSTEIHHO
0TpaboTaTh B TEUEHUE CIENYIONIECH HEJIENH U SBUThCA K MPENoaBaTeto A codecenqoBanus (ycr-
HOM clIauM MPOIYIIEHHOMN TeMBbI).

4.3 Peitmunez-nian OucCyuniuHbl

PeliTunrosas cucrema He IPUMEHSIETCS
IIporpamma

Beenenue B cumbuosioruo. Tepmun «cum6uos» (A. de Bary, 1879) u ocHOBHBIE MOJIOKESHUS
Teopuu cum6mo3a A. ne bapu. CoBpemeHHOe npeacTaBieHne o cumouo3ax. Teopus cumbuorenesa.
Cum6103 Kak (hyHJaMEHTAJIbHOE SIBIICHHE, ONPEEIISAIOIIee COCTOSIHUE )KUBOM MPHPOIBL.

Hcmopusa omxpeimus, ocHosHvle smanvl usydenus cumobuosa. Paboter A.C. daMuHIbIHA,
O.B. bapanenkoro. OcHOBHBIE MONIOkKeHHsT cuMOnoTryeckoil konuenuuu A.C. @amunipiza, K.C.
MepexkoBckoro, b.M. Ko3zo-IlonsHckoro, K.M. Ckpsiouna, A.Il. I'enkens. [Tousatus cumOuomnapa-
sutn3ma (K.M. Cxpsaoun, 1923) u cumouomopousma (I1.A. I'enkens, 1936). CoBpeMeHHbIE MOJIEKY-
JSIPHO-TEHETUYECKHUE J0Ka3aTeIbCTBA SHIOCMMOMOTHYECKOTO IMPOUCXOXKACHUS JYKapHOTHOU
KIIETKA. MHOKECTBEHHOCTh CUMOM030B. O000IIIeHNE UCCIeA0OBAHNN IO MHOTO00pa3uio CUMOUO30B,
pa3paboTka KOHILEMIMH CUMOMO03a. AKTYalbHOCTh HCCIIEOBAHUI CHUMOMO30B Ha COBPEMEHHOM



stane. Cucrema MOHATHH A U3ydeHus: cuMOno3a. Accomnuanus, Snuouno3, ONOTIICHKA, SHI0CHM-
0103, SKTO0KO03, F3HI00H03.

Knaccugpurayuu cumobu0308.

Ocobennocmu knaccugukayuu cumobuo308 Mukpoopanuszmos. Tunsl CMMOHO30B TO: TapT-
HepaM, YHCITy NapTHEPOB (OH-, MyIbTUIIAPTUTHBIE CUMOMOTUYECKHE CUCTEMBI), JIOKATU3AIUN CUM-
OMOHTOB JPYr OTHOCHUTENBHO Jpyra (IIPOCTPAHCTBEHHOW CTPYKTYype), THIA B3aMMOOTHOIICHHN
napTHEpoB u Ap. CriocoObl MPOCTPaHCTBEHHOW HHTETPAIIH TAPTHEPOB: aCCOLUAIHS, AITUONO03, OHO-
TUICHKA ¥ Ap. TUI B3aMMOOTHOIIEHUSI ~ MApTHEPOB B cUMOMO3e. MyTyaan3M — B3aMMHasl BHITO/1A
(KOMMeHCau3M U CHHTPOQHSI) U TApa3uTH3M — OJHOCTOPOHHSISI 3aBHCUMOCTD (aMEHCAJIN3M U XHUIII-
HUYECTBO).

buonnenxu kax npoxapuommnwie koncopyuymoi. ToHKOCIONHBIE OMOIIIEHKH. MoaearpoBaHue
ouomnneHok. OHToreHe3 6uoruieHoK. Poisb mukino-nu-I'M® B oOpasoBanuu 6uoniaeHok. MeaunnH-
CKHME€ acmneKkThl OmoruieHOK. l[nanobGakTepuaibHble OUOIIJIEHKU- MOJIEIbHBIC, JHIOJIUTHBIE, CYO-
a’panbHble, AMUPUTHBIE U dnU30iHbIe. buomnenku apxeil. Kazuchepuueckue GnomnieHku.

Mukpobuwiii mam kak ocobblti mun nPoKapuomHulx Koncopyuymos. O011as xapakTepuCcTUKa
n Kknaccupukanus MUKpOOHBIX MaToB. CTpoeHHEe MUKPOOHBIX MaTOB. DU3NOJOTUYECKUE TPYIIIIHI
MPOKAPHOTOB B MUKPOOHBIX MaTax.

Acconuanys Kak NpoKapuoTHbIA koHcopuuyM. [Ipupoansie acconnannn. CMelaHHbIE KYyIIb-
TYpBI.

Onubuo3 Kak MPOKAPUOTHBIA KOHCOPLUYM. OMUOMO3bI MEXKIy OaKTepusiMu, 3MHUOHO3BI
MEX]Ty apXesiMH.

Coomnowenue nonsmuii accoyuayus u cumodOuos. IlpumeHeHne moHATHS «CUMOHO03)» K acco-
[IUAIHSIM, B KOTOPBIX OCYIIECTBIISIOTCS B3aUMOBBITOIHBIE OTHOIIEHHSI MEX Iy apTHepamu. Kpure-
puu cumounotnueckux otHomenui (H.A. ITpoBopos, E.A. Jlonrux). [ToHsATHS XO35IMH U CUMOMOHT.
Juccornmarus u peaccormans cuMounosa. [loHsTrst cBOOOJHOKUBYIIIHI M alTOCUMOHMOTHIECKHUH Op-
rauu3M. CneruduuHocts cum6Omo3a. Cenekius U y3HaBaHUe MapTHEPOB IMpU GOPMUPOBAHUU CHM-
6uo3a.

Accoyuamusnwiti cumbu03. ACCOITMATUBHBINA CUMONO03 KaK MHOTOKOMIIOHEHTHAs! MHTETpaJib-
Has cuctema (O.B. byxapun) x03s1Ha B Kaue€CTBE MaKpOmapTHEpa, CTAOMIbHBIA TOMUHAHTHBIN MUK-
POCUMOMOHT U acCOLMUPOBAHHBIE MUKPOCUMOUOHTHI, TUHAMUYECKU MEHSIOUIUECS B KU3HEHHOM
LUKJIE cCUCTeMbl. MHOTOKOMIIOHEHTHbIE KOMIUIEKChI CHMOMOHTOB, BUI0BOE U (DYHKIIMOHAIBHOE Pa3-
HOOOpa3ue MapTHEPOB B COCTaBe CUMOMO030B. POJIb TOMHUHAHTHOTO U aCCOLIMATUBHBIX CHUMOMOHTOB B
(GyYHKIIMOHUPOBAHUH cUMOUO03a B 11eJI0M. CTPYKTYpHO-(PYHKIIMOHAIbHBIE 0COOCHHOCTH aCCOLIMATUB-
HOro cumbunosa. Quorum sensing.

AccommaruBHas asordukcaius. Poct crumynupyronme PGPR-6akrepun (Plant Growth-
Promoting Rhizobacteria) — puzocdepubie 6akTepun, CTAMYIUPYIOLIHE POCT PACTCHHIA) M UX BIIHS-
HUe Ha pacTeHus. Poib acconMaTuBHBIX MUKPOCUMOMOHTOB B CUMOHO3aX Pa3HbIX THUIIOB.

Kamezopuu ezaummnvix s¢ghpexmos napmuepos 6 cumbuose. 1). IIpoayktsl MeTaboaM3Ma 01
HOTO M3 MapTHEPOB KaK MCTOYHMK MHUTaHHs Ui apyroro. 2). O6pa3oBaHue CHMOHOHTOM BHIOCIIC-
UPHUIECKUX TPOAYKTOB, BHIIOIHAOMNX (YHKIIUIO XUMUYECKOH 3alUThI X03suHa. 3). XO35HH KaK
cpena oOMTaHus ISl CAMOMOHTA.

Mmnozcoobpazue npupoouvix cumbuo308, ocnoguvie 2pynnvl. MHOroobpasue coueTaHuii napT-
HEpOB B CUMOMO032ax 10 MPUHLHUITY UX TAKCOHOMMUYECKOW MPpHUHAAIe)KHOCTU. bakTepun, apxeu - mpo-
creiiiue, Gecrio3BOHOYHbIE. Pa3HOOOpa3ne MUKPOOPraHM3MOB B acCOLMALUSAX C MPOCTEHIINMHU.
DKOJIOTHYECKHE acleKThl MPOTO30HHO-0aKTepHabHBIX B3aMMOACHCTBUM.

XeMocuHTe3upyrolye 0akTepuu B cuMOHMo3e ¢ norooHopamu, BeCTUMEHTH(epaMHu, IBY-
CTBOPYATHIMU MOJIJTFOCKAMH. Y HUKaJIbHOCTh CUMONO030B O€CII03BOHOYHBIX )KUBOTHBIX: OJJHOKJIETOY-
HBIX (popamMuHUPEp (MAKPOCUMOMOHT) U MHOTOKJIETOYHBIX HEMATO]] (MHKPOCUMOHOHT). DYHKIINN
CBEUEHHS B MOPCKUX dKOCHCTEMAX.

PacTturenbHble CUMOMO3BI: KIIyOCHBKOBBIE OaKkTepuu — 0000BbIE PACTECHUS; AKTHHOMHIIETHI —
He0000BbIe pacTeHHs; a30ThuKcHpyromue 6akrepuu (pp. Azotobacter, Azospirillum, Agrobacterium
U JIp.) — 3JIaKOBBIE PACTECHUSI.



CuHIMaHo3bl — CUMOMO3bI IMAHOOAKTEPHIA C OpraHu3MaMH pa3HBIX TaKCOHOB. DU3HOIOTH-
gecKas poJib IHAHOOAKTepUi Kak (OTOCUHTE3UPYIOIIETO W/UIHM a30T(UKCUPYIONMIETO0 CHMOUOHTA.
Takconomuyeckoe pazHOOOpa3ue NapTHEPOB IMAHOOAKTEPUI MO0 CUMOMO03aM Pa3IUYHOMN CIOKHOCTH
OpraHH3aluH.

BOl'[pOCl)I AJIS MPAKTHYE€CKUX 3aHATHI

IMpakTuyeckoe 3ansaTHe 1. CHHIIMAHO3bI, TAKCOHOMHYECKOE Pa3HO00pa3ne MaApPTHEPOB I[HA-

HoOaKkTepuii, ux ¢pusnosornyeckas pojb

1. CuHuMaHO3BI ¢ TeTepOTPO(HBIMU OPraHu3MaMHU: IPOKapUOTaAMH, TpUOaMH, MPOCTEHIINMHU.
CpaBHuTeNbHAs XapaKTePUCTUKA 3TOM IPYIIIbI CHHIIMAHO30B 10 Pa3HOOOpa3HIo IMaHOOWOHTOB, UX
JIOKaNu3auu 1 QyHKIIMOHATBFHOM Harpy3ke B CHMOMOTHYECKOM cucTeMe, cielu(pUIHOCTh U MeXa-
HU3MBI (POPMUPOBAHUS TAKUX CHCTEM.

. CuHIIMaHO3bI C TeTepOTPO(HBIMU OpraHU3MaMu: OECII03BOHOUYHBIMHU U HU3LUIMMH NEPBUYHO XOPJI0-
BBIMU >KHUBOTHBIMH.

. CuHnaHo3bl ¢ GOTOTPOPHBIMM OpraHM3MaMu: TUHOGdIarenaTamu, AUaTOMEIMH, MaKpOBOJIOPOC-
asmu. OO11asi XapakTepUCTHKA CUHIIMAHO30B 3TOM IPYIMIBI CO CPaBHEHHEM CIEHU(PUYHOCTH B3au-
MOJICHCTBHS MMAPTHEPOB, CTENIEHU X CTPYKTYPHOM M METa0OIMYECKONH MHTErPallui B €AUHYIO OMO-
JIOTHUYECKYI0 (popMy >kHU3HH. DTansl GopMUpoBaHUs U (PAKTOPbl YCTONUNBOTO Pa3BUTUS PACTUTEIb-
HBIX CUHLIMAaHO30B.

. CHHIIMaHO3BI C BBICIIMMHU PACTEHUAMHU.

. OnHOKIIETOUHBIE U CIIOCOOHBIE K KJIETOUHOM AupdhepeHIupoBKe KBa3UMHOTOKIIETOYHbIE [IMaHOOaK-

TepuH, GOPMUPYIOIINE CHHIIUAHO3BI.

IIpakTHyeckoe 3aHsaTHE 2. MeaUIIMHCKHE ACTEKThI OMONJIEHOK

1.B3auMOOTHOIIEHUS X035MHA U JOMHUHAHTHONH MUKPOQIIOPHI, B3AUMOOTHOILIEHUS XO35IMHA U acCo-
LIUATUBHON MUKPOOHOH (IIopHI

2.PerynsaTopHble B3aHMOOTHOIIEHUSI CUMOMOHTOB B MUKPOCHMOHOLIEHO3E.

3.ITomuMuKpoOHbIE HHPEKIUH.

4.MexaHU3MBbl YCTOMYMBOCTH OMOTIJICHOK K aHTUMUKPOOHBIM areHTaM

5.IlepcneKTHBBI CUMOMOTHYECKOTO TMOAX0/a K HHPEKINH

6.IIpo6uroTukM U1 pa3pylieHns OHOIIEHOK



IIpakTuyeckoe 3ansitue 3. 'pudHbIe CHMOUO3BI

. CumMOMOTHYECKHE OTHOIICHHUS APOXKIKEH € Pa3IMUHBIMH OpraHU3MaMu. DHI0(PHUTHBIE TPOXIKH. Ac-
COIMAIIUHU JPOAOKEH 1 OaKTepUid.

. CuMOMO3BI POXIKEH C Pa3IMYHBIMH JKUBOTHBIMHU. J[pOXOKM Kak BHYTPHUKIETOYHBIE CHMOHOHTHI
MPOCTENIINX U IPUMUTUBHBIX O€CIIO3BOHOYHBIX.

. CumMOMOTHYECKHE IPOXKIKH B KHIICUHUKE PA3TTUIHBIX )KUBOTHBIX.

Jpoxxu, oOuTaroNe Ha MOBEPXHOCTHU Tela MIIEKOTTHUTAIOIIHNX.

5.0c00€HHOCTH MULIEIHATIBHBIX TPUOOB MIPHU B3aUMOJICHCTBUY C )KUBOTHBIMU U pacTeHUsIMU. B3aun-

MOOTHOIIICHU FpI/I6OB " ) KUBOTHBIX.

IIpakTnueckoe 3ansiTie 4. ATpOKYJIbTYPbI 00111eCTBEHHBIX HACEKOMBIX.

1. Tepmutnsbie canpl. Uctopus nzyuenus. Beiroapl rpuboB U TEpMUTOB NpU UX cumouose. CTpyk-
Typa rpubHOro casa TepMUTOB. COOTHOIIIEHHE OECITOIOTO U TIOJIOBOTO Pa3MHOKCHHSI.
2.MypaBbuHbIE capl. Micropus u3ydeHus. /[Be 3BONIONMOHHbIC IMHUNA MYPaBbeB, NCTIOIb3YIOMIHX
B MMUIITY KyJIbTUBUPYEMbIE TPUOBI.

3.ATTHUHBI, BBICIINE W HU3IIHE, ©X 0COOCHHOCTH C TOUKH 3pPEHHS TPUOHBIX cajoB. CTpyKTypa rpuo-
HOTO caJla MypaBhEB.

4. Mepbl, TpUMEHSIEMbIE MYPaBbsIMU MO MPEIOTBPALICHUIO MOSIBIIEHUS TPUOOB-KOHTAMUHAHTOB.
I'pyrima Megalomyrmex silvestrii. CpaBHeHre MypaBbHHBIX U TEPMHTHBIX Caf0B.

5.AmOpo3ueBsie rpubHbIe cajbl. McTopus uzydenus. [lonstus «amOpo3ueBbie TpUOb» U «aMOpo-
3ueBbIe KyKn». CBs3b aMOpPO3UEBBIX TPHOOB ¢ TpHOaMU — MaTOreHaMU JIEPEBLEB, B T.4. BO30yAUTe-
JISIMU TaKUX Ba)KHBIX 3a00JIeBaHUM, KaK OJUIaHJICKask OOJIE3Hb BSI30B, pak Ayoa u ap. PopmupoBa-

Hue TpubHbIX ranepeil. [lepeHoc rprGHOTO HHOKYIIOMA KYKaMH.

IIpakTnyeckoe 3ansiTue 5. MHOrOKOMIIOHEHTHbIE CUMONO3bI TPHOOB U KUBOTHBIX.

1.CumM6M03bI HEKOTOPBIX OC-POTOXBOCTOB C TPYTOBBIMH I'pUOaMU.

2.Cumb6mo3 Septobasidium sp. ¢ muroBkamu. Mcropus uzydenus. @opMupoBaHue Kamep, BHYTPH KOTO-
PBIX HAXOIATCS 3apa’keHHbIE IUTOBKU. B3aMOCBSI3b pa3MHOXKEHHS Tpruda U IIUTOBOK.
3.0nocpenoBaHHbIN Mapa3uTU3M rpuda Ha epeBbsix. TpuxomuneTsl. CucreMaTHuecKon

MIOJIOKEHHE, )KU3HEHHBIN IIUKJI. MeCTO T.H. «IMYHUKOBBIX IIUCT» B )KM3HEHHOM IuKie rpuda. Coot-
HOIIIEHHE MYyTyalu3Ma U Mapa3uTu3Ma B CHUMOMOTHYECKHX OTHOLICHHUSIX TPUXOMUIIETOB C HACEKO-

MBIMHU.



4.J1abynr0enueBsie TpuoObl. CucTeMaTHYecKoe MOJI0KEHUE, KU3HEHHBINH UKL OCOOCHHOCTH B3au-

MOOTHOIICHHA C HACCKOMBIMHN-X03541CBaMMU.

Jlaboparopnas padota

Tewma: «CtpoeHue TajsiomMa JIMIIaiHuKa)
Lenb paGoOTHI: BBISICHUTH BHYTPEHHEE CTPOCHHUE JINIIAWHUKA.
Martepuansl 1 000pyI0BaHUE: MUKPOCKOII, Yaliky [leTpu, npenapoBaibHble UIJIbL, CIOEBULIA JIU-
LIaHUKOB.

XO/J1 PABOTBI
1. Caenaiite monepevHbIN Cpe3 CIOCBUINA JUITAHHIKA, HA TTPEIMETHOE CTEKIJIO HAHECUTE KarlIio
BO/IbI U NIPENapOBaIbHON UITION MOMECTUTE Tyaa cpe3. HakpoiTe NOKPOBHBIM CTEKIIOM U PACCMOT-
pUTE U3rOTOBJIEHHBIM MUKpOTpenapar noJx Mukpockonom. Haliaure rugsl rpuba u KJieTKd BOJO-
pociu. 3apHucyiTe X pacloJIOKEHHUE.
2. OnpesnenuTe TUI CI0EBUIIA (TOMEOMEPHOE UITH TETEPOMEPHOE), NCIIOJIB3YSI PUCYHOK MPAKTH-
KymMma.
3. 3apaHee B cTakaH C BOJOH MOMECTUTE JIUIMANHUKH (TapMENTHI0 O0PO319aTyI0, KCAHTOPHUIO
HacTeHHYI0). OctaBbTe Ha 10 qHel. PaccMoTpuTe BHUMATENBHO pe3yabTaThl SKCIIEPUMEHTA.
4. Bo3pMmuTe YuCTOE TIpeaMETHOE cTekino. HabepuTte B MUMETKY *KUAKOCTh U3 CTaKaHa C, KAaITHUTE
OJIHY KaIlIIO Ha IpeaMeTHOe cTeks0. HakpoliTe MOKpPOBHBIM CTEKJIOM U PACCMOTPUTE TIOJT MUKPO-
ckoroM. Yto Bel BuanTE? Onummnre. Crenante puCyHKH.

[MoaroToBuTh B paboyell TeTpaan KpaTKue KOHCIEKTHI M0 BOTIPOCaM CEMUHApa
OnuH BOTIPOC MOATOTOBUTH B BUJE JOKIIAIa-TIPE3CHTAIINH.
Brimonnenue nabopatopHoit paboTel 0(hOPMHUTH B TETPAIH.

OcBoenne Marepuala CTYACHTOM OCYILECTBISIETCS B XOJ€ JIEKIUH, MPAKTUYECKUX U CEMUHAPCKUX
3aHSTHI, CAMOCTOSITENIbHOM paOboThl. TeKylluii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISETCS B
yCTHOM (hopMe — BBICTYIUICHUU Ha CEMUHapax, TUcKyccuu. B xoze caMocTosTebHOM paboThI
CTYIEHTBI, OJIb3YSICh TOCTYIMHBIMH UCTOYHUKaMH UH(OpManuu (murepaTypa, Be0-pecypcesl),
M3Y4aloT NMPEATI0KEHHbBIE TEMBI MpeMeTa (IIpeInoiaraeTcs TeOpeTUIeCKoe n3yueHue).

BoinoJsiHenue 1a60paToOpHOii padoThL, BHICTYIIEHHE HA CEMHUHAPCKOM 3aHSTHHU OLIEHUBACTCS Ha
OTJIMYHO, XOPOIIIO, YAOBIETBOPUTEIHHO, HEYIOBIECTBOPUTEIHHO.

OTJMYHO BBICTABISETCS CTYAEHTY, €CIIU MOArOTOBUII MaTepHalibl B paboueli Terpaau. [loaHo u rpa-
MOTHO JIOJIOKHWJI MaTepual, y4acTBOBAJ B JUCKYCCHUHU.

Xopomuo BBHICTABISETCS CTYAEHTY, €CJIU MOATOTOBUI MaTepuaibl B paboueil TeTpau, MOJIHO U Tpa-
MOTHO JIOJIOKHII MaTepHall, yuacTBOBalI B Iuckyccuu. [Ipu oTBeTe Ha BOMPOCHI IOMYCKAET HETPYyObie
OITMOKU ¥ HETOYHOCTH.

YIOBJIETBOPUTEILHO BBICTABISIETCS CTYACHTY, €CJIM MOJATOTOBWII MaTepUaibl B paboueit TeTpay,
MPOAEMOHCTPUPOBAII HEYBEPEHHOE BJIa/ICHUE MaTepUaIoM, HE PUHUMAJT y4aCTUsl B TUCKYCCUH.
HeynoBiieTBOpUTEIBbHO - €CIIH HE BHIMOIHII PadOTy, HE IPUHUMAI yYacTUS B TUCKYCCHH.

I[OHYCK K 3a4CTy — paGOTa Ha CCMUHAapax, BbIIIOJIHCHUC J'Ia60paTOpHBIX pa60T Ha OICHKY YJIOBJIC-
TBOPUTCIIbHO U BBIIIC, HAJITUMYUC pa6oqel71 TCTpau.
Her AOITyCKa — HC y4aCTBOBAaJl B pa60Te CCMHUHAPOB, HEC BLITIOJIHUIT J'Ia60paT0pHBIC pa60TBI, HC UMECT

pabouyro TeTpajb, 1100 3a1aHus B paboyell TeTpaau BBITIOJHEHBI MeHee, ueM Ha 60%.

IIpuMepsI TECTOBBIX 32 aHUI
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1. BsiOpats npumep cuMOH03a (COBMECTHOM JKU3HU):

Kommencanusm
[Tapazutuzm

Myryanusm

Bce nepeuncnennoe BepHO

el N =

2. Ilpumep myryanusMa — B3aMMOOTHOIICHUS:

1.BoikoB u noceit
2.bepessl u UIIBI
3.MypaBbeB H TiIeH

4 . MpI11eii 1 3eMHOBO JHBIX

3. Tlpumeps KOMMeEHcaTU3Ma:

1. XWIHbIe NTHLIBI TUTAIOTCST MEJIKUMU BUIaMU TITHI]

2.I1ectipl COPOBOXKAAIOT OEIIBIX MEABENCH U JOSAAI0T 32 HUIMH OCTATKH TTHIIH
3.Komapsr et y 4enmoBeka «IpsiMo U3 pyK»

4.Exxu u 6apcyku — 00a BUa TIOEIAI0T OJTHU U T€ K€ BHUJIbI, HAIIPUMED, JISATYIICK

4. OpHO yTBepK/IeHUE HENPABUILHOE:

1. OnuH U TOT K€ BUJ B Pa3HbIC TIEPHOIbI PA3BUTHSI MOXKET 3aHUMATh Pa3IMYHbIC KO-
JIOTHYECKHE HUIIN

2. DKOJOTHYECKAas HUIIA ONPEIEISICTCS POCTPAHCTBEHHO-(PYHKITMOHATIBHBIMH XapaK-
TEPUCTUKAMH (MECTOM OOHMTaHHMS, 00Pa30M JKU3HHU, XapaKTEPOM ITUTAHU)
3. OnHOMY BHlY B Pa3HBIX OMOIIEHO3aX MOTYT ObITh CBOMCTBEHHBI Pa3IHUHBIC KO-
JIOTHYECKHUE HUIIU
4. Ocobu 0AHOTO BUJA BCETa 3aHUMAIOT CTPOTO OMPEACTIEHHYIO IKOJIOTUYECKYIO

HUILY

5. COBOKYHHOCTB TPYIIIIbI paCTCHI/Iﬁ OJHOIo BuJaa C 06I/ITaI-OH_II/IMI/I Ha HUX W/WIHK 32 UX
CUCT PAaCTCHUSAMHU U ) KUBOTHBIMUA (Hapa3I/ITLI, BpCAUTCIIN, MYTYAJIUCTBI U T. H.) Ha3bIBa-
CTCA:

buoreonenos
[Honynsauums
Koncopuus

M owbhRE

onoron

KpI/ITepI/II/I OLCHHBAHUSA: 3aYTCHO — IIPABUJIBHBIX OTBCTOB 60 MMPOLCHTOB " ooee.

5. YueOHO-MeToAu4YeCKOe U MH(pOopMAaLHOHHOE o0ecTieYeHne T CIUIINHbI
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5.1. IlepeyeHb OCHOBHOW M IOTOJTHUTEJIbHON YUeOHOM JIUTEPATYPhbl, HEOOXOAMMOIi /ISl OCBOe-

HUA JUCHUITJIMHBI

OcHoBHasi inTeparypa

1.

Crenanmok, I'.51. CUMOHOTHYECKHE CUCTEMBI. SJICKTPOHHBIN KypC JIEKIUH [ DIeKTpOHHBII
pecypce] : yauebnoe nocobue / I'.51. Cremantok. — DnextpoH. maH. — Kemeposo : KemI'V,
2014. — 74 c. — Pexum nocryna: https://e.lanbook.com/book/69998. — 3ari. ¢ skpaHa.

Kumenko, U.T. [IpakTruueckuii Kypc 60TaHUKHU (ITUTOJIOTHS, THCTOJIOTHS, MOP(OJIOTHS, aHATO-
Musl, cuctemaruka) : yueonuk : [16+] / N.T. Kumenko. — Mocksa ; bepnun : {upekr-Menaua,
2020. — 351 c. : un., cxem. — Pexxum nocryna: nmo noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=594527 (mara obparenus: 07.07.2020). — bu6-
juorp. B kKH. — ISBN 978-5-4499-1264-0. — DOI 10.23681/594527. — TekcT : JIEKTPOHHBIH.

JlonoIHNTEIbHASI JINTEPaTypa

1. Byxapun O.B., Jlo6akosa E.C., H.b. Ilepynosa, YcBsauos b.41., Uepkacos C.B. Cumbuos
u ero poib B nHdpeknun. Exatepunoypr. YpO PAH. 2011. 300 c.

2. 3awmka B.E. CuMOMO3BI BOJHBIX )KUBOTHBIX ¢ BogopocisiMu. Kues. Haykora Jlymka.
1991. 144 c. Goff L.J. (ed.) Algal symbiosis. Cambridge. Cambridge University Press.
1983. 216 p.

3. Haywmog JI.B., ITpormm M.B., Pei6akos C.H. Mup kopamios. JI. 'mapomereonsnar. 1985.
359 ¢

4. Tluneuu A.B., KoxxenkoBa E.B., ABepuna C.I'. buoruienku u 1pyrue npokapruoTHbIE KOH-
coprmyMel.- CI10.: Xumuznat, 2018.-264c.

5. TuxonoBuu U.A., [IpoBopoB H.A. Pa3BuTue moaxoma0B CHMOMOTEHETHKH JIJIsT N3YICHUS

M3MEHYMBOCTH U HACIEACTBEHHOCTH HAABUIOBLIX cucTeM. | eneruka, 2012, 48: 437-450.

[Taposa N.X. 30010rus1 6€CI0O3BOHOYHBIX. YueOHUK /sl By30B. M. Brnagoc. 2004. 592 c.

7. Sluenko-CremanoBa T.H., HemnieBa H.B., Urnatenko M.E. MHoroo6pa3ue cumMO1030B 1

HX POJIb B ABOJIIOIIMN OpraHndeckoro mupa//BectHunk OpeHOyprckoro rocy1apcTBEHHOTO
yauBepcureta. 2014, Ne 13 (174). C. 142-147.

o

5.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTH « AHTEepHET» U MPO-

=

ok w

RO~

11.

rpPaMMHOr0 odecriedeHusl, He0OXOAMMBIX /IJIsi 0CBOEHUN THCUHILTHHBI

DrexkrponHas oubmuoreynas cucrema «23b bamlVy - https://elib.bashedu.ru/

DNeKTpOHHAss OHWOJIMOTEYHAss CHUCTEeMa «YHHBEPCUTETCKas OWONMOTEKa OHJIAHH» -
https://biblioclub.ru/

DnekTpoHHas OMOIMOTEeYHas cucTeMa u3arenbcTBa «Jlanby - https://e.lanbook.com/
DnekTpoHHbIH KaTanor bubnuorexu baml'y - http://www.bashlib.ru/catalogi/

OnekTpoHHas  WHGOPMAIMOHHO-OOpa3oBaTenbHas  cpega  bamly  (OUOC) -
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashguhttp
http://sbio.info/materials/histbio/biohist/ - npoekT Bca 6buonorus

Www.nkj.ru — xypran «Hayka u )Ku3Hb»

http://www.priroda.ru/ - HarmoHaAIBLHBIN OPTAI IpHpoaa Poccun

WWW.sciencemag.org — sxypHan «Science»

. http://biologylib.ru/books/item/f00/s00/z0000008/index.shtml -buGnuorexka no Owuosoruu

BKJIFOUAeT HAKOIUICHHBIH 32 COBETCKUI MEepHOa MaTepuall B BUIE KHHUT M JOTIOJHEHA TEKY-
IIMMU HCCIIEIOBAHUSIMH B cpepe OMOJIOTHH HOBOCTHBIMH CTAThSIMU.
http://www.floranimal.ru/-uadopmaroHHBIi  pecypc MO3BOJISIONIMN Y3HATh KaK MOXHO
OoJIbIIIe O Pa3JIMYHBIX BUJAX KMBOTHBIX M PAaCTEHHH, €MIE IMOKa CYIIECTBYIOIUX Ha HAIeH
TUIaHeTe; BBISICHUTh UX MPUHAUIE)KHOCTh K Pa3HBIM KJlaccaM, PojiaM M MOJIBH/IaM; BBIICIHUTh
0COOCHHOCTH WX CYIIECTBOBAHMS, BO3MOXKHOCTh HOPMAJIbHOTO COJEp)KaHHs B JIOMAIIHUX
YCIIOBUSX H MHOTOE JIPyroe
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http://biblioclub.ru/index.php?page=book&id=594527
https://www.elibrary.ru/contents.asp?id=34073371
https://www.elibrary.ru/contents.asp?id=34073371
https://www.elibrary.ru/contents.asp?id=34073371&selid=23526106
https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
http://sbio.info/materials/histbio/biohist/
http://www.nkj.ru/
http://www.priroda.ru/
http://www.sciencemag.org/
http://biologylib.ru/books/item/f00/s00/z0000008/index.shtml
http://www.floranimal.ru/

12. http://dmb.biophys.msu.ru - Uadopmanmonnas cucrema «J{nHamMu4yeckue Mo ey B OUOJI0-
TUW», pACCUUTAHAs HA IUPOKHUM KPYT [10JIb30BATENEH, BKIIIOYAET B cE0sl THIIEPTEKCTOBBIE J0-
KYMEHTBI M PEJIIUOHHBIC 0a3bl JAHHBIX M 00€CIICUNBACT YHU(PULIIMPOBAHHBIN JOCTYI K pa3-
HOOOpa3HOI HHPOPMAITUH 110 TAHHOU TpeaMeTHON oOactu. CripaBOYHBIN pa3/es COIEPKUT
CBE/ICHUS O HAyYHBIX OPraHM3aLMUAX U YHHBepcuTeTax Poccum, B KOTOPHIX BEAyTCS pabOThI
10 MaTEMaTHYECKOMY MOJEIMPOBAHUIO B OMOJIOTHH, NEPCOHAIBHYI0O MHPOPMALIUIO O pOC-
CHIMCKHX yYEeHBIX, pa0OTaONINX B 3TOH 00JIACTH M UX TPYylaX, aHHOTUPOBAHHBIN CITCOK MEXK-
JTYHApOJIHBIX U POCCHUICKHX JKypHAJIOB, IIEYaTAIONINX CTAThH 10 MOJACIMPOBAHUIO B OHOJIO-
run. bubnmoreka comepxut Onbmuorpaduveckyro, aHHOTUPOBAHHYIO M ITOJTHOTEKCTOBYIO
MHPOPMAIIHMIO TI0 MAaTEMATHYECKOMY MOJICIIMPOBAHUIO OMOJIOTHYECKUX MPOIECCOB, B TOM
YHCIIe CTIeIUATFHO TMOATOTOBIICHHBIE YJIEKTPOHHbIE Bepcuu Ooisiee 20 poccuiicKkux MOHOTpa-
¢uit u yaueOHBIX TOCOOMI M0 MaTEMATUYECKUM MOJIENISIM B OHOJIOTHH.

13. http://tusearch.blogspot.com - IMowuck 3aeKTPOHHBIX KHHT, yOnuKaiuii, 3akoHoB, ['OCToB
Ha caiiTax Hay4HbIX 3JIEKTPOHHBIX OuOnMoTek. B monckoBuke otoOpaHsl Jydiue Oudino-
TEKHU, B OOJIBIIMHCTBE KOTOPHIX MOKHO CKayaTh MAaTe€pHajIbl B OJHOM oObeMe 0e3 perucTpa-
uu. B circox BKITFOUEHB! OMOIMOTEKN HHOCTPAHHBIX YHUBEPCUTETOB U HAYYHBIX OpraHHU3a-
1005078

14. http://elibrary.ru/defaultx.asp - Hay4nas snekTpoHHas OMOIHOTEKA, KPYMHEHITHI POCCHIA-
CKUI MTHPOPMAITMOHHBINA OPTAJ B 00JIACTH HAYKH, TEXHOJIOTHH, MEAUIINHBI U 00pa30BaHUSI,
coJiepkantuii peeparhl U MOJTHBIE TEKCTHI 00jiee 12 MITH HAYYHBIX CTATSH W ITyOTHKAIHi.

15. Borannveckuii cepBep MockoBckoro yanuBepcureta http://herba.msu.ru/russian/index.html

IIporpammHoe oGecnieyeHue:

1. TlpaBa Ha mporpammsl 1yist IBM oneparimorHast cuctTema i IepCOHATBHOTO KOMIIBIOTEpa
Win SL 8 Russian OLP NL Academic Edition Legalization Get Genuine. ITpaBa Ha mpo-
rpamMmel 1711 OBM o0OHOBIEHHE OTIEPAlIMOHHOM CUCTEMBI JIJIs1 TIEPCOHAIBHOTO KOMIThIOTEpa
Windows Professiona | 8 Russian Upgrade OLP NL Academic Edition. Jlorosop Nel104 ot
17.06.2013 r. JIumen3un GeccpoyHBIE.

2. TIporpamma mis DBM Office Standard 2013 Russian OLPNL Academic Edition. Torosop
Nell4 ot 12.11.2014 r. JIuuien3uu 6eccpoUHbIC.

3. OdunmanbHbIi OPUTHHAIBHBIN aHTJIMACKUN TEKCT JIMIICH3UU VIS CUCTEMBI
Moodle http://www.gnu.org/licenses/gpl.html TTepeBoa nuiieH3UM 1IsI CUCTEMBI
Moodle http://rusgpl.ru/rusgpl.pdf»

1. MaTepuajbHO-TeXHUYeCKasi 0a3a, He0OX0AUMAs /IJIsl OCYIIeCTBJIEHUSI 00Pa30BATEILHOTO

nmponecca mo IMCUMIIJIMHE

B mnponecce nperogaBaHus JUCHUIITIMHBI UCIIOJIB3YETCs CICAYROIICE 060py,I[OBaHI/Ie " Cpca-
CTBa: MYHLTHMGHHﬁHOC O60py,Z[OBaHI/I€ I IIPOBCACHU S HeKHHﬁ-Hpe3eHTaHHfI; KOMIIBIOTCPBI AJIA
ACMOHCTpAallU MCTOHOB HCCHGHOB&HHﬁ; MaKeT MPHUKIIAAHBbIX 06yqa101u1/1x U ACMOHCTPAIMOHHBIX
nporpamMm; CCbUIKH Ha HHTCPHET-PECYPCHI.

Haumenosanue cneyua- Buo 3anamui Haumenoeanue obopyoosanus, npozpamm-
AU3UPOBAHHBIX AYOUMO- HO020 oDecneuenusn
puii, Kabunemos, 1a00-

pamopuit

13


http://dmb.biophys.msu.ru/
http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp
http://herba.msu.ru/russian/index.html
http://www.gnu.org/licenses/gpl.html
http://rusgpl.ru/rusgpl.pdf%C2%BB

l.yuebnas ayoumopus ons
npogedeHusn 3aHAMUI JIeKyU-
OHHO20 muna: ayouropun Ne
232, 332 (yueOHBIH KOpITyC
6rogaxka).

Jlexmun

Aynutopus Ne 232
VYuebHas Mebernb, T0CKa,MyabTHMEIHa-poekTop Pana-
sonic PT-LB78VE, skpan nacrennsiii Classic Norma
244*183.

Aynutopus Ne 332

VYuebHast mebenb, J0CKa,MyIbTHMEINA-IIPOESKTOP

Panasonic PT-LB78VE, skpan Hactenusii Classic
Norma 244*183.

2.yuebnas ayoumopus 01
npogedenus 3aHAMUIL cemu-
Hapckozo muna: ayautopus Ne
232 (yueOHbBIN KoOpryc Owo-
¢daka), aymuropus Ne 332
(yueOHbIli KOpIyc Ounodaka),
aymuropuss Ne 230 (y4ucOHbIN
KopIyc Onodaka), ayauTopHs
Ne 319  JlaGoparopus WT
(yueOHsbIit kopiryc 6nodaka),

aymuropus Ne 231 Jlaboparo-
pust UT (yueOnslii kopryc Ouo-

¢axka).

HpaKTI/I‘IeCKI/Ie 3aHATHA

Aynutopus Ne 232
YuebHas MeOenb, J0CKa,MyIbTHMeIna-1poekrop Pana-
sonic PT-LB78VE, skpan nacrennsiii Classic Norma
244*183.

Aynutopus Ne 332

YueOHast Me0enb, J0CKa,MyIbTUMEIHA-IIPOESKTOP

Panasonic PT-LB78VE, oskpan wnacrennbiii Clas-
sicNorma 244*183.

Aynutopus Ne 230
VYuebnas MeOelb, 10CKa, KOMIIBIOTEP B COCTaBE: CHCT.
6mok USN Business,monutop 20”LG, xkmaBuatypa,
MBIIIIb; 9KpaH Ha mTatuse Screen MediaApollo 153*203
CM, MybTHMeHIHbIH poekTop VivitekD513W.

3. yueonan ayoumopus 0ns
meKyuyezo KOHRmponsa u npo-
MeNHCYMOUHOU ammecmayuu:
ayautopusi Ne 324 (y4eOHblii
kopryc Ouodaka), ayauropus
Ne 327 (yuebubIii KOpIyc OHo-
(daka), aymuropus Ne 319 Jla-
6oparopust UT (yueOHbiii KOp-
nyc 6nodaka),

ayautopust Ne 231 JlaGopato-
pus UT (yae6HBIi KOpITyC 61O-

¢axa).

rpynmnoBbIi€ U HHAWBUAY-
aJlbHBIC  KOHCYJIbTAlWH,
TEKYIIMHA KOHTPOJIb U MPO-
MEKYTOYHAs! aTTeCTalys

Aynutopus Ne 324

VYueOHas mebensb, 1ocka, 9kpaH Ha mratiee DIQUIS,
npoekrop SonyVPL-EX 100, noyroyk AserExtensa
7630G-732G25Mi.

Aynurtopus Ne 319
YueOHast Mebenb, JOCKa, EPCOHATBHBIM KOMIIBIOTED B
kommiekTe Nel iRU Corp — 15 mir.
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jlorosop Ne 104 or 17.06.2013 r. JluneHn3uu
OeccpoyHBIE
2. Microsoft Office Standard 2013 Russian. Jlorosop
Ne 114 ot 12.11.2014 r. Jlunen3uu d6eccpovHbie
Aynurtopus Ne 231
VYuebHas MmebOensp, gocka, [lepcoHaabHbI KOMIBIOTED B
kommiaekre HPAIO 20»CQ 100 eu (MoHOGIOK) — 7 11T
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jlorosop Ne 104 or 17.06.2013 r. JlumeHsuu
OeccpodHbIe
2. Microsoft Office Standard 2013 Russian. JloroBop
Ne 114 ot 12.11.2014 r. JIunen3uu d6eccpovHbie

4. nomewenus ona camocmo-
AMENbHOU padomovl: AyIUTO-
pust Ne 428 (yueOHbIiT KOpIIyC
o6nodaxa), unranpHeIA 3a71 Nel
(TmaBHBIH KOpITYC).

CaMoCTOsITENbHBIE 3aH5-
THS

Aynurtopusi Ne 428

YueOHast Mmebenb, T0ocka, TpUOYHA, MYyIbTHMEIHA-TIPO-
extop INFocusIN119HDX, noyroyk Lenovo 550, skpan
HacrenHbiid ClassicNorma200*200.

Yuranbublii 321 Nel

YueOHast MeOenb, yaeOHBIA U CIIPaBOYHBIN (OH, He-
OTrpaHUYEHHBIA KPYIJIOCYTOUHBIM JOCTYN K 3JIEKTPOH-
HBIM OnOmmoteunsM cucremaM (OBC) u B/l, crenn mo
MOKapHOW 0€30MacCHOCTH, MOHOOJIOKH CTallnOHapHbBIE
— 5 mr, MOV (ipunrep, ckanep, kormp) - 1 mr. Wi-Fi

JIOCTYTI JIIsI MOOMJIBHBIX YCTPOMCTB

[Tpunoxenne Ne 1
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®EJIEPAJIBHOE TOCYIAAPCTBEHHOE BIODKETHOE OBPA30OBATEJIBHOE YUPEX/IE-
HUE BBICIIEI'O OBPABOBAHN
«BAILIKMPCKUM I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
COJIEP’KAHUE PABOYEHM ITPOT'PAMMBbI
CHUMOMOTHYECKHE CUCTEMBI Ha 2 CEMECTP
(HamMEeHOBaHWE AUCIIUTLIIHBI)
O4Hast/09HO-3204YHAS

(hopma o0yueHus

Buja padorsl

O0beM TUCHUTIINHBI

Oo6rmast Tpynoemkocts auciiuiuinibl (3ET / wacoB) 2172
Y4eOHBIX YaCOB HAa KOHTAKTHYIO PabOTY C MpErno1aBaTesiem: 26,2
JIEKITUHA 18
MPAKTUYECKUX/ CEeMHUHAPCKUX
1a00paTOPHBIX 18
npyrux (TpynmnoBas, WHIWBHUIyaJIbHAsI KOHCYJIBTAIMS U MHBIE BUIBI y4IeO-
HOM JeSATENHHOCTH, MPEAYCMATPUBAOIINE pa0OTy 00YJaIONIUXCs C TIpe-
nonasaresnem) OKP 0,2
Y4eOHBIX 4acOB Ha MOJATOTOBKY K AK3aMEHY/3aueTy(KOHTPOJIb)
®opma(bl) KOHTPOJIA:
3a4er 1 cemectp OZ1O
n/ | Tema u conepkanue dopma n3ydeHus: MaTepua- OcHoOBHas u 10- | 3agaHus 10 ®dopma Teky-
II JIOB: JICKIUH, IIPAKTUYCCKUE IIOJIHUTCJIIbHA CaMOCTOA- IETO0 KOHTPOJIA
3aHATHS, CEMUHAPCKHUE 3aHA- | IUTEpaTypa, pe- | TeNbHOM pa- | yCIeBaeMOCTH
TS, TabopaTOpHBIE PabOTH, | KOMEHIyeMas Oote cTyneH- | (KOJJIOKBHYMEL,
caMocCTosTeNbHast pabora u CTyIeHTaM (HO- | TOB KOHTpPOJIbHBIE
TPYAOEMKOCTH (B Jacax) Mepa U3 CIIHCKA) paboThI, KOMIIb-
IOTE€PHBIC TECTHI
1 T.IL.)
JIK ITP/CE | JIP CPC
M
112 4 5 6 7 8 9 10
1. Beenenne B|2 6 OcHoBHas Iloaroroska pabouas Tet-
cumbuornoruto. Tepmun nurepatypa: 1-2 | KOHCIIEKTOB pans
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«cum6buosz» (A. de Bary,
1879) 1 OCHOBHBIE MO0~
JKEHUSI TEOPHH CUMON03a
A. ne bapu. CoBpemen-
HOE TPENCTABICHHUE O
cumbuozax. Teopus cum-
6uorenesa. CumO1o3 Kak
(yHIaMeHTaIbHOE SIBIIE-
HHE, OlpeeNsIoNee Cco-
CTOSHHE JKHUBOW TpH-
POBL

JlononmHuUTEbH-
Hasl TUTeparypa:
2,345

Hcmopus omxpwuimus, OcHoBHast IMoaroroBka | pabouas Ter-
OCHOBHbIE 2MANbL U3)Ue- yuteparypa: 1-2 | KOHCIICKTOB panpb
Hus cum6buosa. PaboTs JlomoHuUTEITb-
A.C. ®amunnpiza, O.B. Hasl JIuTeparypa:
Bapanenkoro, K.C. Me- 1-5
pexkoBckoro, b.M.
Kozo-ITonsuckoro, K..
Ckpsiouna, A.I1. T'en-
kenst. CoBpeMeHHbIE MO-
JIEKYJISIPHO-TEHEeTHYe-
CKHE JT0Ka3aTeIbCTBA DH-
JIOCUMOHOTHYECKOTO
MPOUCXOXK]ICHHUS DYKapH-
OTHOM KIIETKH.
Ocobennocmu kuaccu- OcHoOBHas IMoaroroBka | pabouas Ter-
uxayuu cumb10306 nutepatypa: 1-2 | oTBETOB Ha panb, qUcKyc-
MUKDOOP2AHUZMOS. JlomonHuTeNB- | BOIIPOCH Ce- | CHUS, TOKJIa]
Tunbl ciMOHO30B TI0: Has JuTepaTypa: | MHHapa
mapTHepaM, YUCIy, JIOKa- 1-5 U JIOKJIAJI0B-
JU3aIUH CHMONOHTOB MIpe3eHTaImi
JIpYT OTHOCHUTEIHHO
Jpyra, TUIa B3anMOOT-
HOILIEHUI IapTHEPOB U
np. CriocoOsI pocTpaH-
CTBEHHOW MHTETpALMU
MAPTHEPOB: aCCOLUAIIHSA,
SMMO103, OUOIITIEHKA 1
ap.
buonnenxu rax OcHOBHas IToxroroBka pabouas Ter-
NpOKapuommusie KOHCOP- nutepatypa: 1-2 | OTBETOB Ha panp, AUCKyC-
yuymwvl. TOHKOCIIOMHBIE JlononHurenb- BOIPOCHI Cce- CHsl, JOKJIA,
onomnenku. OHTOTreHE3 Has IUTepaTypa: | MHHapa
OMOIUIEHOK. MenunnH- 1-5 ¥ JIOKJIa/I0B-
CKHE acCHeKThl Owormie- TIpe3eHTaIni

HOK. llmanoGakTepuains-
HbIe OHMOIUICEHKH- MO-
JeNbHBIE, JHIONHUTHBIE,
cybaspaibHbIe, STUPHUT-
Hble U 3MU30HHbIE. bro-
mieHKkn apxed. Ksasu-
cepuaeckue ono-
TUICHKH.
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Mukpobnuiii 2 10 | OcHoBHas IMoaroroBka | pabouas Ter-
mam Kaxk ocobviii mun muteparypa: 1-2 | oTBeTOB Ha panb, IUCKYC-
NPOKAPUOMHBIX KOHCOP- JlonomHuTeNb- | BOIIPOCHI Ce- | CHA, JAOKJIAN,
yuymog. OOmas xapaxre- Hasl IuTeparypa: | MHHapa
pucTHKa W Kiaccuduka- 1-5 M JOKJIAJIOB-

s MHKPOOHBIX MAaTOB. Npe3eHTaIui

CrpoeHre  MHUKpOOHBIX

MaToB.  Puznornoruye-

CKHE TPYHITBI MPOKapHO-

TOB B MUKPOOHBIX Martax.

Coomnowenue nowamuii | 2 5 OcHoBHas nmure- | [lonmroroBka | pabouas ter-

accoyuayusi u cumouos. parypa: 1-2 KOHCIIEKTOB panp

IIpumeHeHne MOHATHS Jononaurens-

«cuMOMO03» K accorua- Hasl IuTeparypa:

IUSIM, B KOTOPBIX OCY- 1-5

IIECTBIISIOTCS B3aUMO-

BBITOJIHBIE OTHOIIICHHSI

MEXAy MapTHEpaMH.

Kpurepun cumbuoriye-

CKHX OTHOILEHUHI

MHoroo0pa3zue npupo- 2 0/2 4,8 | OcHoBHas nutep | [logroroBka | pabouas Ter-

HBIX CI/IM6I/IOSOB OcHOBHasl IUTE- | OTBETOB HA panb, OUCKYC-
parypa: 1-2 BOIIPOCHI Ce- | CHs, JIOKJIA,
Jononuurens- | MuHapa TECT
Hasl IuTeparypa: | ¥ JOKJIaJ0B-
1-5 MIpe3eHTaIMl

Bcero yacos: 18 18 45,8
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