MWuHNCTEPCTBO 06pasoBaHNA N HaykKn P@
defepanbHoOe rocyfgapcTBeHHOe BIOMKeTHOe 06pa3oBaTe/lbHOe yUpeXieHue
BbiCLUIEro obpasoBaHus
«LLlagpuHCKWI rocyaapcTBeHHbI NefarornyecKuin yHMBepCcuTeT»
Meparorvyecknin hakynbTeT
Kadtegpa 6uonornm n reorpadgmn ¢ MeToANKONM npenofaBaHns

PABOYAA NPOIrPAMMA ANCUUTNNTINHDBI

51.B.04.4 MNKPOBNOOTI A

NS HanpasneHus nogrotosku 44.03.01 Meparornyeckoe obpasoBaHme
(npochnnb «Buonorus»)

YPOBEHb BbICLLET0 06pa3oBaHus - 6akanaBpuat (Mporpamma noAroToBKM - aKaJeMUyecKuin 6akanaBspuar)

KBanMukaums - 6akanasp

CocTtasuTens: K.6.H., goueHT Lapbinosa H.B.
IMpuHATa Ha 3acefaHun
Kaceapbl 6uonorumn u reorpadum ¢ METOAMKON NpenofaBaHns

npoTtokon Ne 6 ot 01 mapTa 2016 T.

3aB. Kateapoi LW apbinoBa H.B.

WaapuHck, 2016



L iagicn DenepanbHOE rocy1apCTBEHHOE 010 PKETHOE Pa6ouas nporpamMma
J 00pa30BaTeIbHOE YUPEHKACHNE BBICIIIETO JIICTIUTITHHBI
Mpo¢eCCHOHATHLHOTO 00pa30BaHUS

«lagpuHCKUl rocy1apcTBEHHbII

HEarorMYeCKUi HHCTUTYT

1. OBJIACTh, OFLEKTBI, BUJI (BUJbI) MIPOPECCHUOHAJIBHOM JTESATEJIBHOCTH
ObsacTh pogecCHOHANILHOM AeATeJbHOCTH — 00pa30BaHue, coluanbHas cdepa, KynbTypa.

O0beKkThl MpogecCHOHATBHON /1eSITeIbHOCTH — 00y4eHHe, BOCIMUTAHHUE, Pa3BUTHE, NMPOCBEIICHUE,
00pa3oBaTebHBIC CHCTEMBI.

Buj (Buabl) npogeccuoHaIbHOM 1eATeJIbHOCTH — [1eJarOrnuecKas.

Ilepeyenb mnpodeccHoOHANBHBIX 3a/a4, pellleHHe KOTOPBHIX MpeaycMaTPpHBAaeTCsi B Ipollecce
NpenoaaBaHusl TUCIUINIHHBI:

- o0y4eHHe U BOCIUTaHue B cepe 0Opa3oBaHUs B COOTBETCTBUHU C TPEOOBaHUSIMU OO0pa30BaTEIbHBIX
CTaH/IapTOB;

- HCIOJBb30BAaHHWE TEXHOJOTHH, COOTBETCTBYIOIIUX BO3PACTHBIM OCOOEHHOCTSIM OO0YyYaroummxcs u
OTpaXKAIOIINUX CHEIU(PHUKY MTPEIMETHBIX 00IacTel.

2. HEJIb OCBOEHUA JTUCHUIIJIMHBI

Lear ocBoeHMS JUCHHMIUIMHBI COCTOUT B (OPMHUPOBAHUM Y CTYICHTOB  YIIyOJEHHBIX
npodecCHOHANBPHBIX 3HAHUK B 00JaCTH MHKPOOHMONOTMHM KaK OJHOM M3 OCHOBHBIX (hyHIaMEHTAIbHBIX
OMOIIOTUYECKUX HAYK, HCXO/S U3 JOCTHKEHHI STOW HAYKU B MOCIEAHUE TOABI M €€ MPaKTHYECKOW 3HAYMMOCTH
JUTSI YEIIOBEKA.

3. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM INPOI'PAMMBI

Juctunmmza «MuKpoOHOIOTHS» OTHOCUTCS K 00s13aTeIbHBIM TUCIIUILUIMHAM BapHaTUBHOM yacTu brioka
1 ducuurummnast (moaynu) (b1.B.O/1.4).

JucuumimmHa «MuUKpOOHONIOTHs» ONUpPAETCs Ha 3HAHMS, YMEHUs, HaBbIKM, MOJIyd€HHbIE B IpoIecce
usydenus qucuuruiuabl «L{utomorus» (b1.B.0/1.10), «boranuka» (b1.B.0/1.21), «3oomorus» (b1.B.0/1.22).

CopaepxaHue IUCHUIUIMHBI «MUKpPOOHUOJIOTHS» BBICTYNAET OIMOPON JUIi OCBOCHHUS COJCPIKAHHS
muctumine «Mosekynsiprast 6uonorusiy (b1.B.O1.12), «OcuoBsl 6uorexnonorun» (b1.B.0/1.19), «Teopus
spommonmmy» (b1.B.0/1.14), st mpoxoxaenus npaktuk bioka b2.
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4. IEPEYEHDb IVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110 JUCHUITJINHE

IInanupyemble pe3yabTaThl
0CBOCHHS 00pa30BaTeILHOM

NMPOrpaMMbl
Kon HanmenoBanmue Pe3yabTaThl 00yueHuUsi O JUCHUIINHE
KOMIIET KOMITIETeHIIMH
eHI[MH
IIK-1 TOTOBHOCTD 3Hamb.
pea30BLIBATh - TEOPETUYECKYIO OCHOBY MUKPOOHMOJIOTHH M BUPYCOJIOTHH B TIpeeiax
o0Opa3oBaTeNbHbIC TpeOoBaHU  (eepalIbHBIX TOCYJAapCTBEHHBIX  00pa3oBaTENbHBIX

MporpaMMbl IO yueOHOMY
MpeIMeTy B COOTBETCTBUU

CTaHJApTOB U OCHOBHBIX 00111€00pa30BaTEIbHBIX MPOTPAMM;
- 0COOCHHOCTH CTPOCHHS MPOKAPHOTHOW KIIETKH, OPUEHTUPOBATHCS B

C TpeGoBaHUSAMH | MOP(HOIIOTHYECKOM U (QYHKIIMOHATIBHOM MHOT000pa3uu MPOKapHoT;
00pa3oBaTeIbHBIX - BIUsHUE (PAKTOPOB OKPYXKAIOUIEH cpelbl Ha MHUKPOOPTaHU3MBEI,
CTaHIapTOB OMOTCOXMMHYECKYIO POJIb MUKPOOPTaHU3MOB;
ymemy:
- IUITAHUPOBATh U OCYIIECTBIATH YUEOHBIN MPOIECC B COOTBETCTBHUH C
OCHOBHOI1 00111e00pa30BaTeNbHOI IPOrpaMMOii;
- JIEMOHCTPUPOBAaTh OMOXUMHYECKYIO  OOIIHOCTH  IPOIIECCOB,
IPOTEKAIOIUX B KJIETKaX NMPOKAPHOT U 3YKAPHOT HA MOJIEKYJISIPHOM U
KJIETOYHOM YPOBHE
81a0emn:
- HaBBIKaMU TUTAHUPOBAHUS U TIPOBEICHHMSI YICOHBIX 3aHSATHH;
- METOJaMU MMKPOCKOIUPOBAHUS, M3TOTOBJIEHUS U  OKPACKH
MUKpPOOHOJIOTUYECKUX  MPENaparoB; CTEPUIIM3AIUHU, TOATOTOBKH
MUTATENIbHBIC CPENbl, MOTYYCHHsS] HAKOIUICHHBIX M YHUCTBIX KYJIBTYP
MUKPOOPTaHHU3MOB.
5. OFBEM JUCIHUIIJIMHBbI
Buabl yueOHoii 1eATeIbHOCTH Bcero CemecTtp
4yacos/3.e. 6
OO11ast TPYI0EMKOCTh 180/5 180/5
KonTakTHas pabora 18 18
Jlekun 8 8
CemuHapbl 10 10
[TpakTHueckue 3aHsTHS - -
PykoBOJICTBO MPaKTUKON = -
[TpomMexyTodHast aTTeCTalus, B TOM YUCIIC 4 4
KypcoBasi paboTa (KypcoBOH MTPOEKT) - -
KOHTpOJIbHasI paboTa - -
3a4eT - -
3a4eT ¢ OLCHKOU - 3ayer ¢
OLICHKOM
HK3aMEH - -
CamocrosiTenbHast paboTa 158 158
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6. COAEP)KAHUE JUCIUIIJIMHBI

6.1. PA3JIEJIbBI JTUCHHUTIJIMHBI

KonTakTHas padora
Ne CoaepixaHue pa3iesioB Cemuna | Ilpakr Cam.
n/n Jlekuun " | pa6ora
pbl 3aHATHSA
6 cemecTp
1 | Beenenue 1 - - 14
2 | CTpoeHne MUKpOOPraHU3MOB 2 2 = 22
3 | Bupychl - - - 10
4 | PocT 1 KynbTUBHpPOBAaHNE MUKPOOPTaHU3MOB 1 - - 8
5 | 'eneruka nmpokapuor 2 2 - 14
6 | CucremaTnka mpoKapuor 2 - 16
7 | MeTta®onu3M U TUIIBI )KU3HU 2 2 - 18
8 | Mukpoopranus3msl ¥ 3BOJIOIMOHHBIN Mpolecce - - - 8
9 | Okomorusi MHUKpPOOPraHM3MOB U HX pojb B i 5 i 16
KPYTOBOpOTE BEIIECTB B OHochepe
[loaroroBka K 3a4eTy ¢ OLIEHKON - - - 32
8 10 - 158

6.2. COAJEP XAHUE PA3JIEJIOB JUCIUIIJIMHbI

Tema 1. BBenenue

[Ipenmer u meroabl MuKpoOuonoruu. OOmas MUKPOOHONIOTHS — HayKa, HM3ydaroias MOpPQOIOTHIO,
[UTOJIOTUIO, OHOXMMHIO, TEHETHKY, SKOJOTHMI0 U CHUCTEeMAaTHKy MHUKpPOOPTaHW3MOB (OakTepuid, apxei,
MHUKPOCKOMUYECKUX TPHOOB, MPOCTEHIINX, BOJOPOCTICH, BUPYCOB).

MeTobl KJTACCMYECKONH MHUKPOOMOJIOTUU: MUKPOCKOIUS, METO/IbI CTEPUIIM3AIMH, METOJbI MOJIy4YEHUs
YUCTBIX KYJIbTYP M KYJIHTHBHPOBAHHUE MHKPOOPTaHM3MOB Ha MHUTATENBHBIX CpeAax, METOAbl XpPaHCHHS
MHUKpPOOPTaHU3MOB.

YyacTtue MUKpPOOPraHU3MOB B MUHEpAIM3ALUN OPTaHUYECKUX BELIECTB, PETYISIUU Fa30BOI0 COCTaBa
aTMocdepsl, B OUUCTKE OKpYXKaroIeil cpe/ibl 0T TOKCUYHBIX BEIIECTB, B MOJIEPKaHUH [UI0O0POAUS TTOYBHI, B
00pa30BaHUM MOJIE3HBIX UCKOMAEMbIX, B MOJYYEHHUH KOPMOBBIX U MUIIEBBIX MPOAYKTOB, TOIUIMBA, XUMUYECKUX
PEaKTUBOB U JIEKAPCTBEHHBIX MPENAPATOB.

Hcropuyeckuii ouepk. OTkpbiTHe MuKkpomupa A. BaH JleBynrykom. Pabotsr JI. ITactepa, P. Koxa, 1.1.
Meunukosa, H.®. I'amanes;, C.H. Bunorpanckoro, M. beitepunka, A. ®nemunra, [1. Opnuxa u ap. OTkpeiTHE
BupycoB JI.W. ViBanoBckumMm. Pa3Butue Gunoxnmuueckoro HampasieHus B Mukpoouonoruu A. Kimoiiepom, K.
BaH Hunem. PaGotsl oreuecTtBeHHbIX MukpoOuosnoroB: H.B. IMuxmuuckoit, I'.A. Hancona, H.A.
Kpacwibnaukosa, E.JI. [llanomnukosa, E.H. Konnparsesa, 3.E. EpmonbeBoit u 1ip.

PazButne MukpoOuonorun B XX CTONETHH. BpigeneHue caMOCTOSATENbHBIX TUCHMIUIMH: OOIIei
MUKPOOHOJIOTHH, MEIUIIMHCKOW, BETEPUHAPHOM, CEIbCKOXO3SIUCTBEHHOM, TEXHUYECKOW, KOCMHYECKOM,
TeHETHKHU U TeHHOW MH)KEHEpUH MUKPOOPTaHU3MOB, BUPYCOJIOTHH, MOJIEKYISIPHOW OHOIOTHH, OMOTEXHOJIOTUH.

[TepcriekTuBbl pa3BuTHs MuKpoOuonoruu B XXI cronermu. PemieHue riao0anbHBIX TPOOJIEM IO
crabunu3anmy OakTepUsIMH Ta30BOro cocTtaBa arMocdepbl 3emiid, OXpaHa OKpYXKaIoLeH cpenpl,
HEMOCPEJCTBEHHOE y4YacTHE B PELICHUH MPOJOBOJILCTBEHHBIX, MEIUIIMHCKUX M SHEPreTUYECKUX MpolseM
YeJI0Be4EeCTBa.
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Tema 2. CTpoeHHe MUKPOOPraHHU3MOB

CrenuguuHOCTh MPOKAPUOTHOU KIeTKH. CXOJICTBO M pa3Myuue B OpPTraHU3aIMH KIETOK JYKapuoT U
MIPOKAPHOT.

Mopdonorus,  yIbTpacTpykTypa, MaKpOMOJEKYJspHas  OpraHu3alus  KJIETOK  IPOKapHOT.
Mopdornoruueckoe pazHoodpasue. OJHOKIETOUHbIE 1 MHOTOKJIETOYHBIE (HUTUYATHIE, MUIIETHABHBIE) (DOPMBIL.
CTpyKTypHBIE pa3iavuus TPaMIIOJIOKUTENbHBIX U I'paMOTpULIATENbHBIX OakTepuit u apxedl. O6pazoBanue L-
dbopM, chepounoB, MPOTOIIACTOB.

[ToBepxHocTHBIE CTPYKTYpbl. CTpoeHne U (QYHKIUU KJIETOYHBIX CTEHOK Yy TI'paMOTPHULATEIbHBIX
OakTepuii: HapyXxHasi MeMOpaHa, NeNTHIOTIIMKAaHOBBIN (MypenHOBBIN) cioil. [loHsTHE 0 MepHUIIa3MaTUYECKOM
IPOCTPAHCTBE, €r0 POJHM M 3HAYEHUS KaK 0co00ro momu(yHKIIMOHAIFHOTO KOMIIApPTMEHTa OaKTepualbHON
KJIeTKd. OCOOEHHOCTH CTPOEHHUS KIETOUYHON CTEHKHM TPaMIIOJIOKHUTENbHBIX OaKTepuil: MeNnTHUIOTIINKAH,
TeiixoeBble  KHUCIOTHL.  KileTouHble CTEHKHM apXeill: reTeponojucaxapuiHble, ICEBIOMYPEUHOBBIE,
TJIMKOTIPOTEUHOBBIE, OETIKOBBIE. Apxen 0e3 KIIETOYHBIX CTEHOK.

I'mukxokanukc, Kancymel, yexiybl. X 3HaueHne Mpu B3aUMOICHCTBUH KIIETOK MTPOKAPHOT C OKPYKAOIIEH
cpenoi u Mexay coboi. bakTepuaibHble TEKTHHBI.

[Mumn  (pumOpum). Krerounble BBIPOCTBI: MPOCTEKH, TH(BI, WML AHTUTEHHBIE CBONCTBA
MOBEPXHOCTHBIX CTPYKTYpP MPOKAPHOT.

[HopBmwxHOCTh OakTepuanbHbIXx KieTOK. JKryruku. IlpuHIunuanbHoe OTIUYME OaKTEpUATBHOIO
KTYTHKa OT OKI'YTHKa MPOKapuoT. AkcuanmbHble GuOpwuiel crnupoxer. CKodp3fmas ¢ IMOJ3aronias
MOJBMYKHOCTh HEKOTOPBIX OaKkTepuil, ee MexaHu3M. TaKCUCHI.

MewmOpanubIii anmapat. lluTorasmarudeckass MeMOpaHa, OCOOEHHOCTH €€ COCTaBa, CTPYKTYPhI
¢byHKIMM y OakTepuid, MOHATHE O NOIUPYHKIIMOHAIBHOCTH MeMOpaH. Me3zocombl. MemOpaHb! apxeit.

OcoOeHHOCTH TpaHCIOpTa BEUIECTB y OAKTEpPHil U MEXaHH3MBbI, 00ECIeYnBAIOIIUe OOMEH BEIIECTB C
OKpYyXarolien cpenoil. Jlokanusamus JpIxaTelbHBIX U (POTOCMHTETUYECKUX LIETIEH TPAHCIIOPTA SJIEKTPOHOB.

[{uTornmazma OaktepuanbHON KieTkH. LluTo30mb. Pubocombl apxeit m OakTepuii: cocTaB, CTpPOCHHE,
byakuun. Pasnuuus pubocoMm 3ykapuoT u mpokapuorT. Hykneoupa (OGakrepuanbHas xpomocoma). CBs3b
HYKJIEOUa ¢ [UTOIIa3MaTuYeckoi MeMOpanoii. [1na3zMuabl u Apyrue reHeTH4ecKue 3JIeMEHTHI.

BHyTpunnazmaTuueckie BKIIOYEHHS. 3amacHble BeriecTBa: monudocdarsl (BOJOTHH), TPaHyIIbI TOIH-
[-okcuMaciasiHOW KHCIOTBHI, 3JeMeHTapHas cepa. CTpyKTypbl (BKIIOYEHHS) HMerolue (yHKIIMOHAIbHOE
IPUCIIOCOOUTENBHOE 3HAYCHHE: KapOOKCHCOMBI, Ta30Bbl€ BaKyOJIM, MarHUTOCOMBI, XJIOPOCOMBI 3€JE€HBIX
OakTepuii, (UKOOMIMCOMBI IMaHOOaKTepwii. bemkoBbie KpHCTauibl. benkoBble MeMOpaHbl OaKTepUATbHBIX
BKJIFOYEHUH — 0COOBIN THI KJIETOYHBIX MEMOpaH, MPUCYILUI TOJIBKO IPOKApUOTaM.

JleneHne KIETKH M CIOCOOBI pa3MHOXKEHHsT MuKpoopranu3moB. Pemmukamms JIHK, cerperanums
HyKJIeouaa U (opMHpOBaHHE TIEPETOPOAKHM NpPU JEINEHUU KIeTOK mpokapuoT. IloukoBanue Oaktepuil.
CxopocTtb pazMHOkeHus1. KieTounbie UKIbl OaKTepuil.

Knerounas nuddepeHypoBka B Mpolecce OHTOTEHETHYECKOro pa3BUTHA Oakrepuid. [loxosmmecs
(bopMbl. DK30CHOPBI, IHIOCHIOPHI, IUCTHI, MUKCOCIIOPbI, akMHEThl. O0pa3oBaHKe CHELMATU3UPOBAHHBIX KIETOK
(reTeponuCThl IIHaHOOAKTEPHUA).

Oco0eHHOCTH OpraHU3allM MHUKPOCKOMHMYECKUX T'puOOB, BOJOpOCieH, mpocreimmx. Mopdoorus,
CTpPOEHHE, Pa3BUTHE DYKAPUOTHBIX MHUKPOOPTaHMU3MOB (MUIENHATIbHBIE TPUOBI W Apoxoku). [lonoxenune u
pacripocTpaHenue rpuboB B mpupozge. OcoOeHHOCTH OHONIOTHYEeCKON OpraHu3alMd MUIETUAIbHBIX TPUOOB,
Hu3mMe u Bbicliue TpuObl. CrpoeHue rpubOHOM kieTku. L{UKiIbl pa3BUTHST M CIIOCOOBI Pa3MHOXKEHUS
MUlenuanbHbIX TprooB. Kiaccudukanus rpu6oB. XapakTepucTHKa NpecTaBUTeNeil OTAeNbHBIX KIaCCOB M MX
3HaueHue. Jlpoxoku. dopma, pasmepsl. OCOOCHHOCTH CTpOEHHUS JApOXokeBoW KieTku. Kiaccudukanus
Ipoxoker.  XapakTepucThKa — APOXOKeH, WMEIONIMX TMPOMBIIUIEHHOE 3HadeHwe. Mopdomornyeckas
XapaKTEPUCTHKA BOAOPOCIIEH U MPOCTEUILIHX.

Tema 3. Bupycni
Bupycel. OtcyrcTBue KIETOYHOM CTPYKTYphl y BupycoB. CTpykTypa BupuoHOB. Kiaccudukanums
BUpYCOB. B3aumoneiicTBue ¢ kietkoil xo3suHa. JIuzorenus. Bupycel — Bo30ynuTenu 3aboneBaHuil yenoBeka,
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pacTeHHi, )KUBOTHBIX U HaceKoMbIX. bakTepuodaru. Bupycusle nngexnuonnsle 3a6onesanus: CIIU/, u ap.

Tema 4. PocT ¥ Ky 1bTHBHPOBAaHUE MUKPOOPTraHU3MOB

Poct MukpoopranusmoB. PocT mnomymsuuii B NEPUOAMYECKOM UM HENPEPBIBHBIX KYJIbTypax.
HakonutenbHble, YMCThIE U CMEIIAHHbBIE KYJIbTYpPhl MUKPOOPTaHU3MOB. POCT B mepronueckoil 1 HeNpepbIBHOM
KyJnbType. MeTobl KyIbTUBHPOBAHUS. Y CTPOHCTBO MPOMBIIIJICHHBIX ()ePMEHTEPOB.

Tema 5. I'eHeTUKA POKAPHOT

I'enom. T'enotun. ®enoturn. MexaHW3MBI pEIUIMKAIMN OaKTEpUATBLHOW XPOMOCOMEI. BpIcokas
W3MEHYUBOCTh NpoKapuoT. Myrarensl. Myrtanuu. PexoMOMHAnuMm TreHETUYECKOro MaTepuana: pernapars,
TpaHcopMarlusi, TPaHCIYKIUs, KOHbIOTaIus. 3HaueHne MyTanuil. [lepcrieKTUBBI FTeHHOW WHKEHEPUH.

Tema 6. CucreMaTka NpoOKapuoT

[IpaBuna HOMEHKIATYPHl U UACHTH(PHUKAIIUA MHUKPOOPraHU3MOB. PazHoOOpasue MHUKpPOOPraHHU3MOB U
NPUHIMIBI TTOCTPOEHUS KJIACCH(PHUKAIMU MUKPOOPraHu3MoB. (OCHOBHBIE MPHU3HAKH, HUCIOIb3yeMble IIpU
KJIacCU(UKALMU TPOKAPHOT: Mopdosiorndeckue, (GU3noIoruvueckre, OHOXUMHYECKHE, HKOJIOTHYECKUE,
reHernyeckue. Hymepudeckas cucremarnka. XeMOTakCOHOMUS. PUIIOreHHsT MUKPOOPraHU3MOB, OCHOBAHHAs
Ha niocsienoBateabHOCTH 16S — pPHK. PubocoMHbie HYKJIIEMHOBBIE KHCIIOThI KaK SBOJTIOIIMOHHBIE XPOHOMETPBI.

OcHoOBHbIE (DUTIOTEHETHUECKUE TPYIIBl apXel. DKCTpeMalabHO raqo(uibHble apXen. MeTaHOTEHBI.
Apxeu, OKUCIIAIONINE COEUHEHMSI cepbl. TepMoIIa3Mbl.

OcHoBHble ¢uiorenerndyeckue rpynnsl 6akrepuii: [{uanodakrepuu. Ilypmypubie Oakrepuu. 3eieHble
cepHble OakTepuu. 3ejeHble HecepHble (HMTYaThle) Oaktepuu. Crnupoxersl. Xmamuauu. Lutodarm —
dnaBobakTepun. Tepmororanec. Jlelinokokkyc — Tepmyc. [Tnanktomuniec — [Mupemna. ['pamMmonoxuTenbHbIe
OakTepun  (MUKOOAKTEpUHM, AKTHHOMMIIETHI, MOJIOUHO-KHUCIBIE, IPOMHUOHOBO-KUCIBIE,  KIOCTPUIHH,
MUKOIUTa3Mbl, TeTHOO0AKTED U Jp.).

Tema 7. MeTa00JIM13M M THIIBI KU3ZHH

CnocoObl obecrieueHus] 3Hepruend. DK30TNeHHbIE U SHJIOTEHHBIE OKHUCIsieMble cyOcTpaThl. JlOHOpPEI
AJIEKTPOHOB. [IepeHOCUNKN 3JEKTPOHOB U 3JIEKTPOHTPAHCIOPTHBIE CUCTEMBI: UX OCOOEHHOCTH Y Pa3JIMYHbIX
opranu3MoB. Porib AT®, ciocoObl ee 06pa3zoBaHus.

bpoxenusi. Ompenenenuss moHATHs «OpokeHuey. IlytTm cOpakuBaHUs YIJIEBOJIOB UM JIPYTUX
OpraHMYeCKUX  COelIMHEHMH.  MOJOYHOKHCIOE  TOMO- U rerepoepMEeHTaTHBHOE  OpOXKEHHE.
[TponrOHOBOKHUCIIOE, MACISHOKHUCIOE, MYpPaBBUHOKHCIOE, CIOUPTOBOE M  JPYrue BHIBI  OpOKEHUI.
XapakTepucTuka MUKPOOPTaHU3MOB, BBI3BIBAIOIINUX OPOKEHUSI.

AnpoOHoe npixanue. Popmbl ydacTHsI MOJEKYISIPHOTO KHCIOPOJa B OKHCICHMM Pa3HBIX CyOCTpaTOB.
[TonHOoe ¥ HemonHOE OKucieHue cybOctpata. Pomb 1ukma TpuKapOOHOBBIX KHCIOT. XapaKTepUCTHKA
Ba)XHEHIINX MUKPOOPIaHW3MOB, OCYILECTBIIAIOLINX a3pOOHOE OKUCIIEHHE OEIIKOB, YIJIEBOIOB, YIJIEBOAOPOIOB
U JIpyruX MHOTOYIJIEpPOAHBIX BemiecTB. MeTtunorpodsl. OKHCICHHE HEOPraHWYeCKUX CyOCTpaToB:
BOCCTAHOBJICHHBIX COEIMHEHHI Cephl, a30Ta, XKeJe3a, MOJIEKYIIPHOTO BOAOpoaa U Apyrux. OCHOBHBIE IPYIIIbI
XEMOJIUTOTPO(DHBIX OaKTepuil U apxei.

AHaspobHOe apixaHue. OmnpeneneHue MNOHATHS «aHa3poOHOE JbIXaHue». JIOHOpbI M aKIENTOpPbI
AJIEKTPOHOB, HMCMOJIb3YEMbIE PA3HBIMH MHUKPOOPTaHM3MAaMH TpPH aHA’pOOHOM IbIXaHUH. MUKPOOpTraHU3MBI,
BOCCTaHABIMBAIOIINE HUTPAThl U JpyTUe COENUWHEHHS a30Ta (JUCCUMIUIALMOHHAS HUTPAaTPEeAyKUIUS U
JNeHUTpUUKAITHUSA).

CynbdarBoccTaHAaBIMBAIOIINE W CEPYBOCCTAHABIMBAIOIIME  OakTepuu  (IMCCUMIIIAIIMOHHAS
Cynb(aTpeTyKIus).

Xemocunres. ®otocunte3. OcobenHoctu horocunTesa y mpokapuot. Cocras, opraHuzanus U QyHKIUU
(OTOCHHTETHYECKOTO ammapara pa3HbIX MHUKpPOOpraHu3MoB. IIurmMeHTel W uX Jokamuzanus. JloHOpHI
AJIEKTPOHOB. DJIEKTPOHHOTpPAHCIOpTHasT Lenb. POTOCHHTE3 C BbIIEICHHEM M 0€3 BbIIEICHHS KUCIOPOJa.
Hcnonb30BaHue CBETOBOM 3HEPrUM ralo0aKTepUsSMH.
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[Mutanue. IloTpeGHOCTH NPOKAPHOT B MUTATENbHBIX JJIEMEHTAX M MHKpod3jieMeHTax. Mcrounuku
OuoreHHbIX 37eMeHTOB. PakTopsl pocTa. MexaHu3M MOCTYIUICHUS MUTATENbHBIX BEUIECTB B KIETKY OaKTEepHiA,
MeMOpaHHBIA TpaHCTIOPT, AUPPY3Hst. DHI0- U FIK30LUTO3 Y DYKAPHOT.

Tunb! nutanus 6akrepuii: Pororpodust, xemorpodusa. ABrorpodus u rereporpodus. Jlurorpodus u
opranotpodus. CoOTHOLIEHHE STHX TUIOB MHUTAaHHUS y Pa3HbIX OpraHu3MoB. [IpoToTpodsl u aykcoTpodsl.
[TonsiTre 0 MUKCOTPOPHH.

buocunTeTnyeckue mpouecchl. ACCHUMWIALUS YIJIEKUCIOTHl aBTOTPOMHBIMU M TeTepOTPOGHBIMU
MUKpoopranuzmMamu. PudynesobudocharHplii MUK U ApYrUe MTyTH YCBOCHHS YIIIEKUCIOTO Ta3a aBTOTpodaMu.
3Ha4yeHue [UKJIa TPUKAPOOHOBBIX KUCIOT U TIIMKOJIATHOTO LIYHTA /U1l OMOCUHTETHYECKUX MPOLIECCOB.

YcBoeHnue coeAMHEHUH a3oTa. ACCUMWISILIMOHHAS HUTpaTpeaykuus. Pukcanus atMochepHOro a3ora.
CBOOOTHOKUBYIIIME U CUMOUOTHYECKHE a30T(HUKCATOPHI.

CuHTE3 OCHOBHBIX OHOINOJIMMEPOB: HYKJIEMHOBBIX KHCIOT, OEJIKOB, JIMIUAOB, yIJIeBOIOB. BTopuuHble
METaOOIHTHI.

Tema 8. MukpoopranusMbl M 3BOJIIOIMOHHBIN Mpouece
l'umoressl 0 mpoucxoxaeHnu xu3Hu. CoBpeMeHHBIE TPeCTaBlIeHus: 00 Boonnu ouocdepsl. Teopus
cuMmbuorenesa. Bo3sMoXHOCTE CYHICCTBOBAHMUS )KMU3HU BHE 3emnu.

Tema 9. IKko10rMsi MUKPOPraHU3MOB U UX POJib B KPYrOBOpPOTE BelleCTB B IPUPO/Ie

JleiicTBrEe 9SKOJOTMYECKHX (AKTOPOB HA MHKPOOpraHu3Mbl. (OTHOIICHHE MHKPOOPTaHH3MOB K
temriepatype (ncuxpoduinl, Me30pIbl, TepMODUILI U dKCTpeMaTbHbIe TepModwibl). [[elicTBUE BBHICOKUX H
HU3KHUX TEMIEPATYp Ha POCT U BEKUBAHUE MUKPOOPTAHU3MOB.

l'uapocratuyeckoe AapneHue. Y CTOWYMBOCTh MHUKPOOPTaHM3MOB K BBICYIIMBAHHUIO, OTHOIIEHHE K pH
cpenbl. OcModuIIbI, Tano(UIbL.

BnusHue nyuyucTON SHEPrUM — COJHEYHOE W3JIy4deHHe, HMCKyccTBeHHbl Y@, MK — wusnydenue,
MOHU3UPYIOLIEE U3ITY4YE€HUE, PaJUOBOJIHBL, YIbTPa3BYK). Y CTOMUMBOCTE MUKPOOPTaHU3MOB K NEPEUYHUCICHHBIM
dakTopam.

OTHomIeHHME K MOJIEKYJISIPHOMY KHCIOPOJLY — adpoOHblE MHKPOOPTraHU3MBbI, OOJUTaTHBIE U
(baxkynbTaTUBHBIE aHA’pOOBl. BiMsHMEe XMMHYECKMX BEIIECTB OPraHUYECKONM M HEOPraHMYECKOW MPHUPOJbI Ha
MUKPOOPTraHU3MBI.

broreoxumuueckas JEATEIBHOCTD MHUKPOOPTraHU3MOB. VYyacrue MHUKPOOPTraHU3MOB B

OMOreoXMMHMUYECKUX IMKJIAX COEJUHEHUH Yriepojia, a30Ta, Cepbl U IPYTrux 3j1eMeHToB. Tpoduyeckue cBsi3u B
Pa3NIUYHBIX COOOIIECTBAX MUKPOOPTaHU3MOB.

3HayeHNnEe MUKPOOPTraHU3MOB B F€0JIOIMUYECKHX Ipolieccax: B (GOpMUPOBAHUM KODPBI, B BHIBETPUBAHHH, B
BBIIIEJIAYMBAHUU TOPHBIX TOPOJ, B PyL00Opa3oBaHMU. YCIOBHUS OOWUTaHHS MHUKPOOPIaHU3MOB B IIOYBE.
I'ymycoobpa3oBanue. [TouBeHHbIE COO0IIECTBA MUKPOOPTaHU3MOB. PoJIb MUKPOOPraHU3MOB B (hOPMHUPOBAHUH
cocTaBa NPUPOAHBIX BoA. Bonuble coobmiectBa Mukpoopranun3MoB. CaMOOUMILEHHE BOJOTOKOB. YuacTHe
MHUKPOOPraHU3MOB B (OPMHPOBAHUU COCTaBa aTrMoc(epbl, pojb MHKPOOPTaHM3MOB B BO3HHKHOBEHHUU
NApPHUKOBBIX Ia30B.

Muxkpodopa okpyKaromieit cpesibl: BOAbI, BO3lyXa U MOYBHI.

B3aumMopneiicTBE  MHUKPOOPraHM3MOB €  PAaCTEHMSMHM, OJKMBOTHBIMM M 4Ye€IOBEKOM. Bupsl
B3aMMOOTHOIIEHUII MHKpPOOpPraHM3MOB. B3aMMOCBS3b MHUKpPOOpPraHU3MOB C pacTeHMsIMHU. Pusocdepa.
Muxopusa. KinyOeHbkoBble 6akTepru — CMMOMOHTHI 6000BBIX. Posb akTrHHOMHIIETOB. CHMOMO3, acCOLUAINH C
dororpodhamu. DOUKOOMOHTHI Yy JHMIIAWHUKOB. OnuduTHas MHUKOGIOpa pacTeHuid. ArpoOakTepuu —
BHYTPUKJIETOUHBIE Mapa3uThl. OUTOMATOT€HHBIE MUKPOOPTaHU3MBI.

B3auMoCBs3p MHKPOOPTaHU3MOB C XMBOTHBIMH. MHUKPOOPraHM3Mbl — CHMOHOHTHI T'yOOK, 4epBeid,
MOJUTIOCKOB, TOTOHOGOp, phl0 M JAPYrUX MOPCKHX KHBOTHBIX. Y4YacTHE MHKPOOPraHM3MOB B Oopble C
BPEIUTENSIMH CEIbCKOX03IHCTBEHHBIX PACTCHUH.

Mukpognopa KUIIEYHOTO TPaKTa AKBauHBIX JKUBOTHBIX B CBA3H C OCOOCHHOCTAMH MX ITUTaHUS.

Hopmanehas mukpogiopa yesnoBeka. 3HaueHne MUKpPO(DIIOpHI B )KU3HU yenoBeka. J(ucbakrepnos u ero
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MHUKpPOOpPraHu3Mbl — IPOAYLIEHThI aHTUOMOTHUKOB, APYTHUX JIEKAPCTBEHHBIX BEIIECTB.

[laTorenHple MUKpOOpraHU3Mbl U UMMYHUTET. Bo30ynutenu Bo3BpatHOro TH(da, XoJaephl, OPIOMIHOIO
tuda, tyodepkyneza. CradpunokokkoBbie mHbpekuu. Ilapazutnueckue (HopMbl MHUKOIMIa3M — BO30yauTeneit
OCTpPBIX PECIIUPATOPHBIX 3200I€BAHUIN 1 THEBMOHUM.

Pemenue npoGiieM NmpoaoOBOJIBCTBUS, SHEPIETUKH, 3PABOOXPAHEHMSI U OXpaHbl OKPYKAIOLIEH cpesl
COBPEMEHHBIMU OMOTEXHOJIOTMYECKHUMHU IPOU3BOJICTBAMU Ha 0a3e MUKPOOPTaHU3MOB.

7. METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

cemecTp Tema 3ansaATHA OO0pa3zoBaTe/bHbIC TEXHOJIOIHH, MEeTOALI H GOPMBbI 00y4YeHUs!
Tema 1-9 Jlekuuu  —  TEXHONOTHWSI  WUIIOCTPATUBHO-HATJSIIHOTO  OOydYeHUs
(oO0bsicuenue, Oecena, MyJIbTUMENA TIPE3CHTALINS), TPOOIEMHO-TIOUCKOBBIE
= AKTUBHBIE TEXHOJIOTUH (MTPOOIIEMHAS JICKITHU ).
3 Tema 1-9 IIpakTnyeckne 3aHATHA — TEXHOJOTUS WUIIOCTPATUBHO-HATJISAHOIO
§ oOyuenusi (oOBsicHeHHe, Oecena), y4eOHO-HCCIEAOBATEIHCKUE AKTHUBHBIC
© TEXHOJOrWU  (MOJArOTOBKA  COOOLICHHWS, CaMOCTOsITENbHas  pabota),
MHUKPOCKOIIMPOBAHUE; TECTOBAsI TEXHOJIOTHS, TEXHOJIOTHH MPOSKTUPOBAHUS
(McceIoBaTeNIbCKUE).

8. MIEPEYEHb YYEFHO-METOJINYECKOI'O OBECIIEYEHMUSI )11 CAMOCTOSATEJBHOM

PABOTBI OBYYAIOIIIUXCH
Buasi Tema O0bem DopMBbI CAMOCTOATEIBLHOM PadOTHI
CaMOCTOATEIbLHOMI CaMOCTOSATEIbH
padoThI 0ii padoThI

AynuropHas Temsr 1-9 - KOHCIIEKTUPOBAaHUE  HU3J1araéMoro marepuaia
JIEKIIMM B COOTBETCTBHH C IJIAHOM;
- BBITIOJTHEHHE J1a00paTOpHOI pabOTHI;
- BBIIIOJIHEHUE  3aJaHui,  INPEeTyCMOTPEHHBIX
IUIAHOM TIPaKTHYECKOTo 3aHsTHs (IPEICTaBIECHbI B
YMKJ);

Bueaynurophast Temsr 1-9 158 - popaboTKa KOHCHEKTa JIEKIUH;
- yIITyOJICHHBIN aHAJIN3 HAy4YHOH JIMTEepaTyphl;
— MOATOTOBKA K JIAOOpaTOPHBIM paboTaM;
— HOJIrOTOBKA OTYETA 110 JIAOOPATOPHBIM paboTaM;
- MOJTrOTOBKA COOOIIECHNUS;
- BBIIIOJIHEHUE  3aJJaHUH,  NPeyCMOTPEHHBIX
IUTAHOM TPAKTUYECKOro 3aHATUS (TpEeACTaBICHbl B
YMK/);
- HOJTOTOBKA K 3a4ETy C OLIEHKOH.

IIpumepHbIe TEeMBbI 11 OO0 IEH Ui
1. CpaBHEHHUE KJIETOYHBIX CTPYKTYpP MPOKAPUOT U DYKAPUOT.
2. JIBr>xeHnue 6akTepuii (C MOMOIIBIO KT'YTUKOB, CKOJIBKEHHUEM, TMTOJI3aHUEM ).

3. ApxebakTepuy U UX MECTO B 3BOJIIOLIMOHHOM IIPOLIECCE.
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4. Huanobakrepuu. OcobeHHoctu (ortocunTeza u Qukcanuu cBoboanoro azora. Jduddepenmuposka y
MaHoOaKTepHil.

S. Kuznap OakTepHii B SKCTpEeMaIbHBIX YCIOBHSIX.

6. Posib MUKpOOPraHM3MOB B KPYTOBOPOTE a30Ta B IPUPO/IE.

7. Tumnb! B3aMOOTHOLIEHUH MHUKPOOPTaHU3MOB C IPYTUMHU OpraHU3MaMHU.

8. Bupycsl ¥ poib KJIETKH XO35UHA B UX KH3HH.

9. Bo30yauTenu 6akTepraabHBIX KAIICYHBIX HHPCKITHIA:

BO30YIMUTENN TU3CHTEPUH, OPIOIIHOTO TH (DA
BO30YIUTEINb XOJIEPHI, MUIIEBbIX TOKCUKOMH(EKINN 1 HHTOKCUKALIUI
B030ynuTenu Opynenesa, 00Tyaru3mMa
10 Bo30Oynurenu BHUPYCHBIX KHIIEUHBIX HH(EKIHMI: SHTEPOBUPYCHI, BHUPYCHl SHTEPAIBHBIX TEMaTHUTOB,
POTaBUPYCHI.
11. Bo3OyauTenu npoTO30MHBIX KUIIEYHBIX MHPEKIINI: BO30yIUTETh aMeOrasa, TOKCOIIa3Mo3.
12. Bo36yaurenu 6akTepuanbHbIX HH(PEKIIMOHHBIX 0O0JIE3HEH:
BO30YIUTENb AUPTEPUH, CKapIaTHHBI
BO30y/IMTENb KOKITIOIIA, TAPAKOKITIOIIA, TYOepKyJe3a
BO30YIUTENb PECIUPATOPHOTO XJIAMUAM03a, MUKOIIJIa3M03a
13. Bo3Oyautenu BUPYCHBIX pPECHUPATOPHBIX MH(EKIMA: BUPYCHI TPUIINA, KOPU, KPAaCHYXH, HATypajbHOM
OCIIBI.
14. Bo30yaurenu rpuOKOBBIX PECIUPATOPHBIX HHPEKITHIA.
15. Bo30yaurenu 6akTepuanbHbIX KPOBSIHBIX HHPEKIUNA: BO30OYIUTENb YyMBbI, TYJISIPEMHUH, PUKKETCHO30B.
16. Bo30yaureny BUpYCHBIX KPOBSIHBIX HH(EKIMIA: BUPYC UMMYHOIe(UIINTA YETO0BEKa, FeMaTUTOB.
17. Bo30yauTend MPOTO30MHBIX KPOBSHBIX HWHGEKIMH: BO3OYIUTETH MaJIIpUH, JICHIIIMAHHUO30B,
TPUITAHOCOMO30B.
18. Bo3Oyaurenu 6akTepuanbHbIX HH(EKIUH HapyKHBIX TTOKPOBOB:
BO30yaMUTENb CHOMPCKOH S3BBI, Cama, CTOJOHSIKA
BO30yauTENb CU(UINCA, TOHOPEU
19. Bo30yaurenu BUPYCHBIX HHGEKIUI HapyKHBIX TTOKPOBOB: BHPYC OCLICHCTBA, IPOCTOTO repreca, siypa.
20. Bo30yauTenu npoTo30MHbIX HHGEKINUN — BO30OYIUTENb TPHXOMOHO3A.
21. Bo3Oyaurenu rpuOKOBBIX HHPEKIHUA.
22. Mukpodiopa MmojocTy pra.
23. 3a0oneBaHus pOTOBOH MOJIOCTH, BBI3BAHHBIE MUKPOOPTraHU3MaMH.

IIpumepHBbIii IEpeYeHb JUTEPATYPHI JJI51 OATOTOBKH COOOIIEHUIT

1. I'yceB, M.B. Mukpo6buonorust [Tekcr]| : ydeOHUK miis cTya. OMOJ. crieruanbHOCTe By3oB / M. B.
I'yces, JI.A. MuneeBa. — 4-¢ u3n., crep. — M. : Akanemus, 2003. — 464 c.
2. MukpoOunosiorus ¢ BHPYCOJIOTHEH M HUMMYHOJIOTHEW [DIeKTpoHHBIN pecypc| : ydel. mocobue ass

ctyneHToB By30B / C. A. IlaBioBud. - DeKTpoH. JaH. - MuHCK : Beimmiimas mkona, 2013. - 800 c. : uB. : ui. -
3ars. ¢ TUTYJ. dKpaHa.

3. Mynpenosa-Bucc K.A. Mukpobuosnorusi, canurapus u ruruesa [Tekcrt] : yueOnuk / K.A. Myzapernosa-
Bucc, B.I1. [learoxuna. - M. : Uadpa-M, 2009. - 400 c.

4. HerpycoB, A.W. O6mas muxpodbuonorus [Tekcr| : yue6nuk / A.M. Herpycos, U.b. KoroBa. - M. :
Axanemus, 2007. - 288 c.

5. OcHOBBI MUKPOOHOJIOTHH, BUpycojoruu u ummyHonoruu [Teker] : yueOnuk / A.A. Bopobses, FO.C.
Kpusomenn, A.C. beikoB u np.; Ilox pea. A.A. BopoGreBa, 10.C. KpuBomenna. — 2-e u3n., crep. — M. :
Axanemust, 2002. — 224 c.

6. CrpaBOYHUK TEPMUHOB 10 OOIIEH MUKPOOUOIOTHH, BUPYCOJIOTUA M HMMMYHOJOTHH [ DIEKTPOHHBIH
pecypc]. - Dnekrpon. naH. - Teps : PUL] TTMA, 2009. - 104 c. : uB. - (3ar1. ¢ Taryn. 3kpana). - Joctyn ¢
caiita OBC YHupepcurerckas 6udanoreka ONLINE.
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9. ®OHJI OHEHOYHBbIX CPEJACTB AJ IPOBEJEHUSA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEKYTOYHOM ATTECTAIIAN IO HTOI'AM OCBOEHU A

JUCIHUIIVIMHBI
Pe3yabTaT 00y4eHHus1 MO0 IMCUMILINHE Bua koHTpOJIA N HaumeHoBaHue
arTecTalMu OLICHOYHOI'0 CpeCTBa

3HAMb: Texkymmii KOHTPOIb | - TECT,
- TEOPETUYECKYI0 OCHOBY MMKPOOHOJOTHH U - KOHTpOJIbHas paboTa
BHPYCOJIOTUH B npeaenax TpeboBanuii | [lpomexyTouHas - BOINpPOCHEI K 3a4eTy C
(benepanbHBIX TOCYIapCTBEHHBIX 00Pa30BaTEeNbHBIX | aTTecTAIMSA OLICHKOM
CTaHJApPTOB M OCHOBHBIX 00I1€00pa30BaTEIbHBIX

porpamm;

- 0COOCGHHOCTH CTPOCHHUS IMPOKAPUOTHOW KIIETKH,
OPUEHTUPOBATHCS B MOP(OIOTHIECKOM u
(GYHKIIMOHATFHOM MHOTOOOpPA3HH MPOKAPHUOT;

- 3HAET BIUsSHUE (DAKTOPOB OKPY’KAIOIIEH Cpebl Ha
MUKPOOPTaHU3MBI, OMOTCOXUMHUYECKYIO poJIb
MHUKPOOPTaHU3MOB;

ymems.

- IUTAHUPOBATH U OCYILECTBIIATH YIEOHBIH MpoIiece B
COOTBETCTBUU C OCHOBHOM 00II[c00pa3oBaTeIbHON
IIPOrpaMMoii;

- JEMOHCTPHUPOBATh OHOXMMHYECKYIO OOIIHOCTH
MPOIIECCOB, MPOTEKAIONIUX B KJIETKaX MPOKApPHOT U
AYKapHOT Ha MOJIEKYJIIPHOM U KJIETOYHOM YPOBHE
e1a0emn:

- HAaBBIKAMU IJIAHUPOBAHUS M TIPOBEICHUS YUCOHBIX
3aHSITHUH;

- METOJaMU MHUKPOCKOIUPOBAHUs, U3TOTOBJICHUS U
OKpacKu MHUKPOOHOJIOTHYECKUX Mpenaparos;
CTEpWIN3aLMU, MOJATOTOBKM MHUTATENIbHBIE CpPEIbI,
MOJIYYEHUS! HAKOIUICHHBIX M YHUCTBIX KYJIBTYP
MHUKPOOPTaHU3MOB.

10. IEPEYEHb OCHOBHOM U JJONNOJIHUTEJbHOM YYEFHOU JIUTEPATYPbBI

10.1. OcHoBHas y4yeOHas 1uTEpaTypa
1. Tyces, M.B. MukpoOuosorus [TekcT] : yueOHHK JJisi CTyA. OMOJ. creruaibHocTel By30B / M. B. I'yces,
JI.LA. MuneeBa. — 4-e u3z., crep. — M. : Akagemus, 2003. — 464 c.
2. Emues, B.T. MukpoOuonorust [Tekcr] : yuebnuk s By3oB / B.T. Emues, E.H. Mumyctus. - m. :
Hpoda, 2006. - 444 c.
3. HerpycoB, A.M. O6mas mukpoouonorus [Tekcr] : yueOnuk / A.W. Herpycos, N.b. KoroBa. - M. :
Axanemms, 2007. - 288 c.
4. TlaBnoBuy, C.A. MUKpOOHOJIOTHS ¢ BUpPYCOJIOTHel 1 UIMMYyHouorueil : yauebHoe nocodue / C.A. [1aBnoBuu.
- 3-. - MuHck : Beimmiinias mkona, 2013. - 800 c. - ISBN 978-985-06-2237-2 ; To xe [DneKTpoHHBIH pecypc].
- URL: //biblioclub.ru/index.php?page=book&id=235659
5. TlpakTukyM 1Mo MUKpoOOHONOrwH : yded. mocoOwe s cTya. Bwicil. y4eO. 3aBeaenmii [Tekcr] / A. W.
Herpycos [u ap.]. — M. : Akagemusi, 2005. — 608 c.
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10.2. lomoaHuTEILHAA YUeOHAS JJUTEPATypa
1.  XKapukosa, I'.I'. MukpoOuosaorust npog0BOJIbCTBEHHBIX TOBapoB. CaHUTapHs U TUTHEHA : YYEOHUK JUIs
By3oB / I'.I'. )Kapuxosa. - Mockaa, 2007. — 296 c.
2.  KoporseB, A.M. MemunuHckas MUKpPOOHOJIOTHs, MMMYyHoJjoruss u Bupycosorus / A.W. Koporses,
C.A. babuues. - 5-¢ u3x., ucrp. u goi. - CII6. : CnerJIut, 2010. - 772 c. - ISBN 978-5-299-00425-0 ; To xe
[DnexTponnsrii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=104939
3. Muxkpo6uonorus [Tekcr] : yue6. ans arporexnoinoros / O.J1. Cugopenko [u ap.]. - M. : Uadpa-M, 2010.
- 286 c.
4.  Muxkpoouonorus [DnekTponnbiii pecypc] / H. I'. Kypanosa, I'. A. Kymartamze. 1. IIpokapuornueckas
KJIeTKa. - DJEKTpoH. JaH. - Mocksa : [Ipomereit, 2013. - 108 c. : uB. - (3ari. ¢ TuTyn. 3KpaHa). - Jloctym ¢
caiita ObC Yuusepcurerckas oudimoreka ONLINE. - //biblioclub.ru/index.php?page=book&id=240544
5. MuxkpoOuonorus ¢ BHUPYCOJOTHEH M HMMYHOJIOTHEH [DJeKTpoHHBIA pecypc]| : ydebd. mocobue aiis
cryneHToB By30B / C. A. [laBnoBud. - DnekTpoH. gaH. - MuHck : Beimmiimas mxona, 2013. - 800 c. : uB. : ui. -
3ari. ¢ TiTyI. sKpana. - //biblioclub.ru/index.php?page=book&id=235659
6. MukpoOuoorus ¢ OCHOBAMHU SIUJEMHUOJIOTHU W METOJAAMU MHKPOOMOJOTHYECKHX HCCIIEI0BAaHUM.
Y4eOHUK IS CpeTHUX METUIIMHCKUX Y4eOHBIX 3aBefeHuid [DnekTpoHHbIin pecypc] / B. b. Cooliuakos. - 2-¢
W3J1., UCTIp. U J0IM. - DnekTpoH. naH. - Caukrt-IlerepOypr : CneuJlut, 2011. - 616 c. : uB. - (3ami. ¢ TUTYIL.
JKpaHa). - Hoctyn c cairta 9bC YHuBepcUTeTCKast OmoOIMoTeKa ONLINE. -
//biblioclub.ru/index.php?page=book&id=105146
7. Mynpenosa-Bucc K.A. MukpoOuoinorus, canutapus u ruruesa [Tekct]| : yuebnuk / K.A. Mynpenosa-
Bucc, B.I1. [learoxuna. - M. : Uadpa-M, 2009. - 400 c.
8.  HerpycoB A.. Mukpobuonorus [Tekcrt] : yaeOHUK I CTY/. BbIcHI. yue0. 3aBeneHuii / A.W. Herpycos,
N.B. Kotosa. - M. : Axkagemus, 2009. - 350 c.; 2006

9.  OO0mas BUPYCOJIOTHS C OCHOBAaMH TaKCOHOMHH BHUPYCOB IMO3BOHOYHBIX [DIEKTpPOHHBI pecypce] / A.
Cusennos, A. ITnotaukos [et al.]. - DaexTpon. man. - Openbypr : OI'Y, 2012. - 624 ¢. : uB. - (3ar1. ¢ TUTYIL
JKpaHa). - Hoctyn c caiita OBC VYHuBepcurerckas Ooubmuoreka ONLINE. -
//biblioclub.ru/index.php?page=book&id=259296

10. OcHOBBI MEIMIIMHCKOW OaKTEpHUOJOTHH, BHPYCOJOTMM M uMMyHojoruu [Tekcr] : pek. M-Bom

oOpa3oBanus PO B kauecTBe yued. mocoOus Juist cTyneHToB By30B / mof pea. I'. M. Illy6a. - Mockga : JIOT'OC,
2003. - 264 c.

11. OcHoBbl MuKpOOHOIOTHH, BUpyconorun u uMMmyHonoruu [Teker] : yuebuuk / A.A. BopoObes, IOC
Kpusomenn, A.C. beikoB u np.; ITox pen. A.A. BopoOwesa, 10.C. KpuBomenna. — 2-e u3n., crep. — M. :
Axanemust, 2002. — 224 c.

12.  OcHoBBI (pU3MONOTUU MUTAHUS, caHUTapuu U TurueHsl [Tekcr] : pal. terp. : y4eO. mocoOue st Had.
npod. oopazoBanwms / T. A. Kauypuna. - Mocksa : Akagemust, 2009. - 94 c.

13. PyOuna, E.A. Mukpo6uomnorusi, ¢usnonorus nutanusi, canutapus [Tekcr]| : yuebHoe mocobue / E.A.
Pybuna, B.®. Mansiruna. - M. : ®opym, 2010. - 240 c.

14. ChopaBOYHHMK TEPMHHOB TIO OOIEH MUKPOOHMOIOTHUHU, BUPYCOJIOTUH W HMMMYHOJIOTHH [ DJIEKTPOHHBIM
pecypc]. - Dnekrpon. naH. - Teps : PUL] TTMA, 2009. - 104 c. : uB. - (3arn. ¢ taryn. 3kpana). - Joctyn ¢
caiita DbC Yuusepcurerckas oubimoreka ONLINE. - //biblioclub.ru/index.php?page=book&id=274926

11. HEPEYEHb PECYPCOB
UH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHON CETU «MHTEPHET», IEPEUEHD
IMPOPECCHUOHAJIBHbBIX BA3 JAHHBIX

11.1. Pecypcbl MH(pOPpMALIHOHHO-KOMMYHUKAIIMOHHOM ceT UHTEpHeT
1. Enunas xomnekiust [{OP [Dnextponnsiii pecypc]. — Pesxxum mocrtyma: http://school-collection.edu.ru/,
CBOOOJHBIN. — 3aril. ¢ 3KpaHa.
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2. Ennnoe okHO mocTyma K oOpa3oBaTelbHBIM pecypcaM [DNeKTpoHHBIA pecypc]. — Pexxum mocryma:
http://window.edu.ru/window, cBoGoaHbI#. — 3ari. ¢ SKpaHa.
3. Karanor o6pa3oBarenbHbIX HH()OPMALMOHHBIX PECYpPCOB [DNEKTpOHHBIA pecypc]. — Pexum nocryma:

http://www.edu.ru/modules.php?page_id=6&name=Web_Links&op=modload&Il_op=viewlink&cid=2500

11.2. IIpodeccuonanibHbIe 0a3bl JAHHBIX

1. AmnanuTtnueckas pedepaTuBHas 6a3a JaHHBIX )KypHaIbHBIX cTtateil - b/ MAPC.

2. Hayunas snextponnas oudanoreka eLIBRARY.RUhttp://elibrary.ru — nonnorexcroBasi, pedeparuBHas
0a3a TaHHBIX.

3. OnekTpoHHas OuOaMoTeka mauccepranuii Poccuiickoit rocymapcrBennoit oubmmorexku (OB PI'B) —
MIOJTHOTEKCTOBas 0asa AuccepTalui.

4. Polpred.com O630p CMMU http://www.polpred.com — ITosiHOTEeKkcTOBasI, MHOTOOTpaciieBasi 0a3a TaHHBIX
(b1)

12. METOAUYECKHUE YKA3ZAHUA JJISA OB YYAIOIIUXCA
1O OCBOEHUMIO JTNCHUIIJIMHBI

JlekiMOHHBIE 3aHATHS JOJDKHBI OBITH HAINpaBJICHbl HAa O3HAKOMJICHME CTYJEHTOB C COBPEMEHHBIM
COCTOSIHHEM MUKPOOHUOJIOTHH U €€ 3HAYCHUEM IS U3YUEHUS IPYTUX TUCIUILIHH.

Ocoboe BHMMaHHUE CIEAYET YAEIUTb NMPUMEHEHHIO TEOPETUUYECKMX IOJO0XKEHUH Kypca B INpaKTHKE
npenojaBanus. Bo BpeMs npakTudyeckux paboT oTpabaThiBalOTCS U IPOBEPSIOTCS HABBIKU PabOTHI €
MHKPOCKOIIOM M IPUTOTOBJICHUS MUKPOIPENapaToB, MpaBuia paboThl U COOMIOCHUS TEXHUKH 0€30MaCHOCTH.
JlaGopaTopHble pabOThl HaNpaBleHbl HAa SKCIIEPUMEHTAIBHOE MOATBEP)KACHNUE TEOPETUUYECKUX IOJIOKEHUH U
dopmupoBaHne Y4eOHBIX U TPOPECCHOHANBHBIX MPAKTHUECKUX YMEHUIN U KOMIIETCHIIUH.

IIpy moAroToBKE CTYAEHTaMM COOOIIEHUI CHOCOOCTBYET DAa3BUTHUIO MBIIIJIEHUS M TBOPUYECKHUX
criocoOHOCTeH cTyneHTa. [y BBIABIECHUS IPOOETIOB B 3HAHUSIX MOCIIE U3YUEHUS KaXKI0H TEOPETUUECKOM TeMBI
PEKOMEHYeTCsl BOCIIOJIb30BATHCSI CUCTEMOI TECTOB, Pa3pabOTaHHBIX Ul KaXKAOH TeMbl, KOTOPBIE MMO3BOJISIOT
OLICHUTH CTENEHb YCBOCHMS TEOPETHMYECKOro marepuana. (CaMOCTOATEIbHOE H3YyYEHHE TEOPETHYECKOTO
MaTepuaiga Tpeamnojaraer paboTry ¢ y4yeOHOW, HAy4yHOW ® CHPAaBOYHOM jwTeparypoi. Hrorom
CaMOCTOSITEJILHOTO U3yUEHHs TEOPETUUECKOTO MaTepHaa BJSIOTCS KOHCIIEKT, CXEMBI, TAOJIUIIBL.

O6opynoBanus ans  ydueOHOH  MHKpoOuosormueckoil naboparopum (jJabopaTopHas Tmocyna,
XOJOAUJIbHBIE KaMepbl, TEePMOCTAThl, CYIIMIbHBIE MIKapbl, MHUKPOCKOMHYECKasi TEXHUKA, PEAKTUBBI,
MUTATENIbHBIE CPEIbl); KOJUIEKIUS KYIbTYP MUKPOOPTaHU3MOB, IOCTOSIHHBIE TIperapaThl.
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13. NEPEYEHb UH®OPMAILIMOHHBIX TEXHOJIOT' UM, UCTTOJIb3YEMBIX ITPU
OCYUECTBJIIEHUU OBPA30OBATEJIBHOI'O NPOLECCA 11O JMCIHUIIJIMHE, IEPEYEHb
INPOI'PAMMHOI'O OBECIIEYHEHUA U THOOPMALIMOHHDLIX CITPABOYHBIX CUCTEM

Nudopmanuonnsie | IIporpammuoe odecneyeHue Nudopmanuonnbie cipaBoYHble CHCTEMBI
TEXHOJIOTHH
TexHonoruu MS Office 2007
BHU3yaJIU3aluu nporpamma st pabotsl ¢ pdf
MynbsTMena- darinamu
TEXHOJIOTUU AdobeAcrobatProfessional
oporpamMma Uil CO3JaHUs
clan-moy
MicrosoftPowerPoint
Texnomnoruu cobopa, nporpamma Jijisi padotsl ¢ pdf | MadpopmanuonHsie banku Cucremsl
XpaHeHus, (aiinamu Koncynprantllitoc  —  crpaBoyHO-TIpaBOBast
CUCTEeMaTH3aIuU AdobeAcrobatProfessional cucrema. http://www.consultant.ru/
uHpOpMaITUU apxuBatop WinRAR YHuBepcuterckas HHMOPMAIMOHHAS CHCTEMa

POCCHUA (YUC POCCUA)
http://uisrussia.msu.ru/ - TeMaTH4ecKast
JJIEKTpOHHAs OmOMMoTeka W 0aza MaHHBIX IS
UCCIIeIOBaHUH U Y4eOHBIX KypcOB B 00JacTu
T'yMaHUTapHBIX HAYK.

DNeKTpoHHBIA cnpaBoyHUK “UHPOopMHO” mis
BBICIIIUX y4eOHBIX 3aBeIeHUH
http://www.informio.ru/

YHHUBEPCATbHBIN CTIPABOYHHK-IHIIUKIIONCUS
sci.aha.ru
OHJIalH-3HIIMKIIoNeIus encyclopedia.ru
YHUBEpCAIbHBI  cloBapb (IO  OTpacysiM)
slovar.plib.ru
BCD bse.sci-lib.com
WHPOPMAIIMOHHO-TIpaBOBasi ~ cucreMa [ apaHt
http://ivo.garant.ru/#/startpage:0
TexHosoruu noucka Opay3ep MozillaFirefox Nudopmanmronnsie banku Cucremsl
uH(popMauu 6paysep Chrome Koncynprantllntoc —  crnpaBoyHO-IIpaBOBas

cuctema. http://www.consultant.ru/
YHuBepcurerckas HHMOPMAIMOHHAs CHUCTEMa
POCCHUA (YUC POCCHA)
http://uisrussia.msu.ru/ - TeMaTH4ecKast
JJICKTpOHHAs OmOMMoTeKa W 0aza JaHHBIX IS
UCCIICJIOBaHUA W Y4eOHBIX KypCOB B 001acTu
I'YMaHUTAPHBIX HAYK.

DONeKTpOoHHBIA cnpaBoyHUK “UHPOopMHO” mis
BBICIITHX YUEOHBIX 3aBEACHMI
http://www.informio.ru/

YHUBEPCAJIbHBIN
sci.aha.ru

CIIPaBOYHUK-9HIUKIIOIICAUS
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OHJIaltH-3HIIMKIIoNeus encyclopedia.ru
YHUBEpPCAIBbHBIA  cloBaph (IO OTpacisim)
slovar.plib.ru

BCD bse.sci-lib.com

nH(GOPMAITMOHHO-TIpaBOBas cucteMa ['apaHT
http://ivo.garant.ru/#/startpage:0

TexHosoruu MS Office 2007

00paboTku nporpamMMa aisi pabotsl ¢ pdf

uHpOpMaITUU darinamu

Pa3INYHBIX BUIOB AdobeAcrobatProfessional
nporpamMma  JUIs  CO3aHUs
clan-moy

MicrosoftPowerPoint
Kommynukanuonusie | Opaysep MozillaFirefox
TEXHOJIOTHH opaysep Chrome

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJIMHBI

Jns peanu3anuu IMCHHUILTHHB 000pyI0BaHa

- yueOHasi ayIuTOpHWsl HJsl TPOBENCHHUs 3aHATHI CEMHUHAPCKOTO THIA, OCHAIICHHASs MOCAIOYHBIMH
MECTaMU TI0 YUCITy CTYACHTOB (28), pabounM MeCTOM TpenojaBarelis, B HATHYHH MOJABOKA XOJOIHOW BOJBI U
KaHAIM3alUU, MPUHYIUTEIbHAs BEHTWISLHNS, BBITSDKHOW mKad, mkadsl AN XpaHEHUS 000pyIOBaHHS,
MaTeprajIoB, TEKYIIETO 3armaca XUMHUIECKON TOCYIbl, PEaKTUBOB IS POBEICHUS J1a00paTOPHOTO MPAKTUKYMa,
nepuonuueckas tabnuna J[.M. MenneneeBa, mkadbl 115 XpaHEeHUs PEaKTHBOB U MaTepHUanoB, XHUMHUYECKHE
PEaKTUBBI, IOCY/a, MPUOOPHI VI MOTYYSHUS U XpaHeHus ra3oB (ammapatsl Kumnma); mepHas nocyna (OropeTku,
MTUTIETKH, MEPHBIC KOJIOBI, IWJIMHIPHI, MEPHBIC MPOOUPKH), XUMUYECKHE MPOOUPKHU; ITATHBBl XMMHUYECKUE,
3KUMBI, TTPOOUPKH JIJIsl CXKUTAHUS, BOASHBIE OaHHM, SKCHUKATOPHI, KPUCTAUIM3ATOpHI, ¢apdopoBas mocyna
(TMrNM, YAk, CTYNKH, TECTHKH CYIIWIbHBIA MKad, HaOOp TEXHHYECKHMX BECOB W Jp., 000pyHOBaHHE
COTJIACHO TMEPEYHIO OMBITOB AJISl MPAKTUYECKUX PadOT U UMEIoIIeMycsl Ha Kadeape CIucKy pacxojia peakTHBOB
u MatepuaioB; HoyTOyk Dell, kommbroTep, MynbTuMenuiinbiil mpoexTop Mitsubishi, sxpaH.



