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1. Henu uzywenns: THCUMILIEHDL.

ObecriedeHre CTYACHTOB CHCTeMOH 3HaHHH O MOpP(QONOrHYECKOM H
QYHKIMOHAIEHOM MHOT000pa3He MHUKPOOPraHWu3MOB B CPaBHCHHM C MHpPOM
pacTeHMil ¥ JKUBOTHBIX, & TAKKE CIOKHOCTU B3aUMOOTHOIICHHH MEKIY STHMH
OPTAHH3MAMM; JAATH IPEACTABICHIE O QIOTEHHH IPOKAPHOT, UX METabONHICCKHX
0cOBEHHOCTAX, PO B KPYyrOBOpOTe BellecTB B mpupoje. Msyquts ocobennocty
cTpoeHHS B QYHKUHOHUPOBAHUSA BUPYCOB.

2. Mecro  yueGHOH  JUCHHIUIAHBI B CTPYKTYPe  OCHOBHOM
o0pa3oBaTe/ibHOH NPOrPAMMBI.

NMucunmuaa «MEKpoOHOIOrHs» OTHOCHTCS K BapHaTHBHOHW (1IpoQuibHON)
4acTy npodeccronanbHoro mrkna OCHOBHOH 00pa3oBaTeibHOM ITPOrPaMMBI.

Jueunrnnmaa «MEKpOOHONOTHsD SBISETCS OCHOBOM JUIS U3YYEHHS TaKHX
pazfenor GUONIOrHY, Kak o0Ilad 9KOJOIUs, OHOTOrHYECKHE OCHOBBI CEIBCKOTO
XO34HCTRA, OMOTEXHONOT U, MONCKY IS PHAs OHOIOT M.

3. TpeGoBanust K YPOBHIO OCBOCHMA JHCIHIIHHBI,

ITpouece u3ydenus JUCUMILIEHEI HalPaBIeH Ha GOPMHUPOBAHUE U pasBuIue
npodeccronansapix (1TK-13) u o6mekynpTypHbix KomieTernui (OK-4).

CTyaeHT, OCBOUBIIMA TUCHMININEY « MUKpOOHOIOrHUs» HODKEH

- BJAETh:
3HAHUAMH U CTPOSHUH GaKrepuaTbHON KIETKH M CHOCOGHOCTAX ee CYLIeCTBOBAHHSA
B DKCTPEMATBHBIX YCIOBHSAX CPEIbl;
3HAHASMHA O COBPEMEHHBIX [podieMax MHKPOOHMONOIMHM ¥ BHPYCOJIOUHH,
BO3MOYKHEIX SBOJIOIIMOHHBIX CBI3SX OPraHU3MOB, IOHUMAHUK UX POIIH B IIPHPOJIE U
JKU3HH YEJIOBEKA; O METOMAX MCCeIOBaHNI B MUKPODHOIOIHY;
3HAHUSMH O OaKTepHaIbHBIX, BUPYCHEIX 3a00IeBaHMIX M MX BO30YAUTEIAX.

- ObITH CIOCOOHBIM:
OOBSICHSITE CYIIHOCTh MPOLECCOB, MPOHCXOAAUX B Onochepe TOI BO3ACHCTBHEM
MHKPOOPI'aHH3MOB;
K CHCTEMHOMY A4HANW3y OKOJOrMYecKHX IpolieM, BOHPOCOB  COCTOSHHS
OKpYKatoliel cpesr;

- IOHUMATD!
OHOXUMUYECKHE MPOHECChl, MPOTEeKAIINE B KAeTKaX IIPOKAPHOT Ha MOJEKYIAPHOM
M KJIETOYHOM YPOBHSX;

- YMeTh IPUMEHSIThH ITOy4eHHbIE 3HAHNUS:
npM m3y4eHHs GUAOTeHeTHHYeCKoro pasHooOpasus OakTepuil, BUPYCOB M HH3LINX
rpubos;
JUTSL AHAN3a TTPUKIIATHEIX TPobiieM X039HCTBEHHOH NeITeTEHOCTH;
B TIeIaTOTMHYECKOH AeATEIBHOCTH;

- ObITH TOTOBLIM:
K CaMOCTOATENEHOMY IPOBEIECHUIO HUCCIeI0BAHNH, NOCTAHOBKE
€CTECTBEHHOHAYYHOTO  SKCHEPUMEHTa,  HCHONB30BAaHMAI  MHGOPMANUOHHEIX



TEXHOJIOTHH IJ11 PEIIEHHs HAYyYHBIX M TPO(heCCHOBATBHBIX 33J1a4, aHaJu3y
OIICHKE Pe3ynbTaToB Nab0paTOpHLIX HCCIe OBAHMI.

B pesyabTare usydenus AHCUHIUTHHLI CTYAEHT X0JKeH 3HAT:
- UPHHOUIBL KIACCU(DHKAUMH MUKPOOPraHH3MOB, OCOGSHHOCTH CIPOCHUS U
KUSHCIASITCILHOCTH,  METOMBI  BBLNENEHMS WHCTBIX  KyJAbTYP ad3pOOHBIX X
aHAdPOOHBIX OGaKTEpHH; OCHOBHI IeHETHKH MHKPOOPTAHW3MOB;  CAHHTAPHO-
flokasate/pHble. MUKPOOPraHU3MBl BOJBL, 'BO3AyXa IOUBH M HX 3HAYEHHE UL
OLCHKH  CaHHTApHOTO COCTOSHHS OKPYXaloLleW Cpembl; BAMSHUe (Gaxropos
OKDYIKaIOLIeH Cpejibl Ha MHKPOOPTaHH3MBI.
BAAETD:
- HaBbIKaMH (METOAUKOM) MUKPOBUOTOIHUECKHX UCCITeTOBAHMIL B 1abopaTOpHK;
- HaBBIKAMH PaBOTBL ¢ YHCTBIMH KYABTYPAMH MUKPOOPraHH3MOB B nabopaTopHbIx
YCIIOBUSIX;,
- HABBIKAMH TIPUIOTOBJICHUS M OKPACKH MUKDPOIIPEIIapaToB IPOCTHIMH METOLAMH U
MeTOIOM I pama, MHKPOCKONMPOBATE C TOMOILBIO UMMEPCHOHHOM CHCTEMBI.
YMETb:
- UPHMCHAT NOTYUCHHBIC SHAHMS M HABLIKH ITPH BEHIIOJHEHMH KYPCOBBIX M
AUIUTOMHBIX paboT u B OymyImeil poeccHoHaNbHON IesSTebHOCTH.

4. Od1wmas Tpy10eMKOCTh THCIMINIHRLL H BHADI y4yeOro# padoThi.

TPy ZOeMKOCTS: Pacrpenenenue 110
3a4€THBIC eIIHHLbL, CEMECTPaM, Yackl (B
Brjt yue6Hoit pabors! 9aChl (B COOTBETCTBHH C COOTBETCTBHH €
y4eOHBIM I1IaHOM) Y4eOHBIM [LIaHOM)
Bceero: 3 zauernsix
cauHnl — 108 yacos I
AYIUTODHBIE 3aHSTH 57 57
Jlexnuu 19 19
Hpaktuyeckue 3angTs - -
CeMunapn - -
Jlaboparopuste paGorsr 38 38
Hpyrue BUIBI 14 14

aYIHTOPHBIX paboT
Hpyrae sune pabor - -

Camocrositensaas paboTa 51 51
Kypcoeroit IIPOEKT - -
(paboTa)

Pecepar * *

Pacuétro-rpaduyueckme - -
paboThI




DopMEr TeKyLIEeTo - Komtoxkeuymsl,

KOHTPOJIsI KOHTPOJIBHbIC PAOOTHI,
TECTHPOBAHHUE

QopMbl  IPOMEKYTOUYHON 3auer

aTTeCTALHH B

COOTBETCTBUU ¢ YUeOHBIM

[1aHOM

5. Conepxanne nporpaMmbl y4eGHOH JHCIHILIHHDLI.
5.1. Codeprrcanue yuednoii ducuuniunsl.

Ne HaumenoBanme pasgena AYAHTOPHDBIE Yachl Camocr
n/n AACHHILTHHEBE (TeMbI) 0ATENLH
BCEI' | aexun | naGopa | HUTEPAKTHBH a
0 H | TopHble | bie opmbr | Pabora
obydenus (wac)
1 Bpenenue - - - - 3
2 Crpoenue 17 5 12 6 -
MHUKPOOPraHu3MOB
3 PocT u xyneTHBHpOBaLHE 12 - 12 - -
MHKPOOPIAHH3MOB
4 CrcTeMaTHKa IPOKAPHOT 2 2 - 2 2
5 {'eneTwka npoxapuot 2 2 - - 2
6 Mutanme 5 3 2 - 3
MHKPOOPTaHH3MOB
7 Mertabonmuzm 10 3 7 2 -
MUKPOOPTaHU3MOB
8 JKOJIOTHS 5 - 5 - 17
MHKPOOPraHH3MOB
9 Brusauue daxropos - - - - 18
BHENTHEH CPElbl HA
MHKXPOOPTaHH3MEI
10 Bupycer u baxrepuodarn 4 4 - 4 6
Hroro: 57 19 38 14 qac./24,6% 51

5.2, Cooepiicanue pazodenoe oucyuniumol,

3.2.1. Bgedenue. [Ipeamer U MeTOMIBI MEKpoOHONOruy. OOBEKTH H3yYEHHS:
Oaxrepun, apxeobaxTepuu, BUPYCH. PacnpocTpanenue B IPHpPOLE, ydyacTHe HX B
MUHEPANH3AIMM OPTAaHNICCKIX BEIUECTB, PEIYIAIMH Ia30BOT0 COCTARA aTMOChEpBI,
B OYHCTKE OKPYXKAIOWEH Cpejsl OT TOKCHYECKMX BENIECTB, B MOAAEPKAHHHU
IIOAOPOINS MOYBEI, B 00PAa30BAHAM IIOTIC3HBIX WCKOMAEMBIX, B IOTYUCHHH
KOpMOBBIX M HHINEBRIX TPOJYKTOB, TOIUIMBA, XHMUYECKHX pEaKTHBOB U
JIEKapCTBEHHBIX [IpenapaTos.

Hcropust  passutus  MuxpoGuonormm. Wccnemosamus A, Jlesenryka.
Mopdosnoruyecknit mepuon B pasBUTHE MUKPOOHOIOTHH. 3HadeHUe pabot JI.
ITacTepa B passuTHY (PU3MOTOTHYECKOTO HATIPAB/ICHHA B MUKPOGHOIOrHH. PaboTh
P. Koxa, HMW. Meunuxosa, J.K. 3aBoiorsoro. Paszsurde HDOYBEHHOMN



mukpobuonoruu. Paboter C.H. Bunorpaackoro, B.JI. Owmensuckoro, M.
beitepunxa. Otxpeitie Bupycos [LM. Meamorckmm. PaGora H.®. Iamanes, JI.
Jppena u Op. ycmexu mukpobuonormu s 20 Beke. PoxAeHHe TeXHHYECKOIH,
KOCMHYECKOH  MukpoOuomorun. Mornexyisipaas OHONOIMs, OHOTEXHOIOTHS.
IeperiexTusal pazBuTus MuKpobHororun B 21 Beke.

3.2.2. Cmpoenue muxpoopeanusmos. QopMsl U pazMepsl OGakTepHanbHoM
KIeTky. KilerouHas cTeHKa, ee xMMMYecKuil coctaB W crpykrypa. Okpacka mo
I'pamy. Oynximy KiaeTouHoH cTeHKH. Kancyna u ee sammruble Gyaxuun. Yexsor.
Hewmw (Qunubpun). Kirerouuble BEIPOCTBI: 1IPOCTEKM, MBI U ApP. HOIBHKHOCTSH
OakTepHanbHEIX KneToK. LluTonnasmarudeckas MemOpana, ee XUMHUIECKHH COCTAB,
cTpykTypa # Oymkuum. MesocoMmel. MemGpansl apxebaxrepuii. LluTtormmasma
OaxrepuanpHoil kneTkH. Pubocombl apxeit M BaxTepwii: coCTas, CTpoeHue,
$ysKupy. Pasindaus pubocoM ayKaprOT ¥ NPOKaproT. HyKAeou 1, casish HyKIeom/a
¢ LITIM. IInasMupas: 1 Apyrie reHeTHYECKHe 3IeMEHTEL.

CnopooOpazoranue y 6aKTepHii, ero GHOIOTHUECKHH CMBIC.

9.2.3. Pocm u xyremusuposanue muxpoopeanuzmos. PocT GakTepHaTbHOM
KkneTkd. Pasmuoxenuwe Oakrtepuil. lzomopdHoe u rerepomopdHOEe nereHue.
Honyyenue umctriX KympTyp. CTagumu pasBHTUs OaKTepUambHON IMOMYTALHH:
HavYanbnad, — CTalWoHapHas,  jar-gasa, noropupmmdeckas  (asa, ¢asa
OTPUIATENLHOTO YCKOPSHUS PasMHOKEHUs, MakcuMmalbHas CTannoHapuas ¢asa,
(haza yckopennod rubems, dasza 3aMeUIeHHs CKOPOCTH OTMUPAHHA, KOHEYHAS
crarmonapnas Qasa. HempepbisHoe Ky 1sTHBHpOBAHHIE,

9.2.4. Cucmemamuxa npoxapuom. CHCTeMaTuKa — HAyKa 0 MHOrOOGPasHH U
B3aUMOCBA3AX MEXIy opraHnsmamu. lIpasuma HOMEHKIATYpB! U HASHTH(DUKALMHA
MUKpOOpraHusmMoB. (OCHOBHbBIE MPHU3HAKH, HCIONB3YyeMbie IpH KIacCH(HKALMU
HPOKapHOT: MOPQOIOrHyecKue, (buzRONOruYeCcKue, OHOXUMHYECKUE,
IKOJNIOTHYECKHe, reHeTndeckue. OUIOreHHs MUKPOOPTaHH3MOB, OCHOBAHHAS Ha
nocienosarensHOCTH 16S5-pPHK. PubocomanbHble HYKIEHHOBBIE KHUCIOTH Kak
IBOJIIOLMOHHBIE XPOHOMETPhI, KpaTkas XapaKTeprcTHKa YeThIpex OT/IeI0B LapCTBa
MPOKAPHOT 110 9-omy wsnanmro Onpenenurend Gakrepuit Bepru. I'pymmsl Gakrepuii
4 I'PYIIB] apXen.

5.2.5. 'enemurca npoxapuom. I'enetudeckuii anmapar 0axtepuii. MexaHu3Mbl
PCIUTHKAAN OaKTepHANBHON XPOMOCOMEL. BEICOKas H3MEHUHBOCTH IPOKAPHOT.
Mytarensr. Mytauun y GakTepwit. PexoMeHZAlMH TI'eHETHYECKOTO MaTepHala;
penapanys, TpaHCGOPManMs, TPAHCOYKIUS, KOHBIOTALMS. 3HAUYEHME MYTAIMi.
[lepcnekTHBEI I'eHHOM HHKEHEPHH.

5.2.6. Humarnue muxpoopzanusmos. XUMAYECKHIL COCTaB IPOKAPHOTHBIX
KIeTOK W HX IMUINEBble IMOTPeOHOCTH. MeXdaHU3M M[OCTYIUICHHS NHUTATEeTBHBIX
BEIIECTB B XKJNeTKY Oaxrepuil. Tumbl nuranus Oakrepuit. (POTONMTOABTOTPOMEL
bakrepuansuplt  QorocunTes.  PoroopraHoTpodBl.  XeMOIUTOABTOTPO(LL.
Xemoopranorereporpodsl. broreoxumuteckas nesTeNbHOCT: MUKPOOPraHH3MOB:
pyaoobpaszosarue, TOUB00GPa30BaHIE, GOPMUPOBAHKE COCTABA ATMOCHEPEL.

5.2.7. Memabonuzm muxpoopzanuzmos. TToHATHS 0 Ipoueccax KaTabomu3Ma
u anabonuzma. MepmenTs! nmpoxapror. KartaGonnsm mnpoxapuot. Llems mepewroca
amekTporoB. O0Imad XapakTepucTyka Iporeccos Opoxerns. Criuprosoe Oposkenye,
MOJIOUHOKHCIIOE OpOKeHHe, MaclIHOKHCIoe OpoxkeHue. AspobHoe [pIXaHME.



Amrabonusm mpokapuoT. BHOCHHTeTHYecKHe IIPOLECCHl. Y CBOGHHE COEIUHCHUI
a30Ta. ACCHMMIAIMOHHAS HHUTPATpenyKuus. OUKcalus aTMOC(EPHOIo  a30Ta.
CBoboAHOKUBYIIME H CHMOHOTHYECKHE a30TQHUKCATOPEl W HMX HCIONL30BAHHE B
TIPAKTHKE CeNBCKOro X03siicTBa. Peruenne mpobneM NpogoBOIBCTBHA, SHEPreTUKH,
SAPABOOXPAHCHHA M OXpaHbl  OKPYKAOLEH  cpeas!  COBpEMEHHBIMA
OHOTEXHONOIHYECKUMU CPEefICTBAME Ha Gaze MEKDPOOPraHH3MOB.

3.2.8. Oxonozua muxpoopeanuzsoe. VCioBus oGUTaHUS MHKDPOOPIaHH3MOB B
nouse. ['ymycoobpaszonanue. TlouBeHHEIE cooGlnecTBa MHKPOOPTaHM3MOR. Poib
MUKDOOPTaHU3MOB B (DOPMUDPOBAHMM COCTaBA TPHPOIAHBIX BOL. BomHble
cOO0IIECTBA MEUKPOOPranu3MoB. CaMOOUHIeHne BOJL. Mmukpodnopa Bozgyxa.

B3aumozelicrsue MHKDOOPraHU3MOB ¢ pACTEHMSMEH M JKHBOTHBIMIL
Hopmansnas mMuxpodnopa uyenosexa. 3Hagenue MHKPO(MIOPE! B KUK HeTOBEKa.
MMKpPOOPIaHU3MBl — TIPOJYLEHTH AHTUOHOTHKOB W APYTUX JEKapCTBEHHBIX
BEUIECTB.

3.2.9. Brusnue gpaxmopos snewneti cpedvr na muxpoopeanuzmsr. OTHOILIEHAS
MUKPOOPTaHU3MOB K TeMreparype. JleficTBHe BBICOKIX M HH3KHX TEMTIEPATyp Ha
pocT M BEDKMBAHHE MHKPOOPraHM3MOB. (THOLICHWE MHKPOOPTAHH3MOB K
KHCIOpORy — a’po0HBIe MUKPOOPraHHM3MEL, OGNHFATHBIE U daKkyIbTaTHBHLIE
aHa’POOBLL.

Brnsnue nyquctoil sHEpruy — conHEUHOE M3TyHYeHHE, UCKYCCTREeHHBI Y.
Binsuue XMMHYeCKMX BEINECTB OPraHuyeckoll m HEOPraHWYeCcKOH NpUpOIsl Ha
MHKPOOPIaHH3MEL.

3.2.10. Bupycer u 6axmepuogpazu. CrienuuaanocTs Brpycos. Mopdororus u
nx pasMepsl. CTpoeHne H XMMUYeCKri cocTaB BUpYCoB. BsanMoneiicTane BUPYCOB
¢ KIETKOH. PasMHONKeHWe BHPYCOB U MX KyTbTHBHPOBAHHE, baxreprodarn, ux
MOP(OTOrys U XUMHYECKHiT cocTas.

Bsanmopelicteue dara ¢ GaxTepmansHON KIeTKOH. AHTHIGHHBIE CBONCTBA
bakreprodaros. Apnenne Mu3oreHny, IIpaxTiyeckoe npumeHenue HaxTepuodaros.
MUKpOOPraHH3MEl M 3BOMIONHOMHBIH npouecc. Bupychl yenosexa.

5.3. JlabopamopHstii npakmuxym.

Ne | Nepazjena Hawnmenopanue nabopatopHeIx paboT
/N1 | JIACLEILIAHEL
53.2 Wuctpyxrax mo Th. Ipasumna paGotsl B MUKPOOHOIOTHYECKOH
nabopaTopuu.
Textnka TIPUTOTOBIEHUS MUKPOCKOIUYECKIXK npernaparos
1 (KUBBIX H pUKCHPOBAHHETX ). OKpacka IIpenapaTos.
Wsyaenne mopdosorun 6Gaxrteprit. OcobeHHOCTH CTpOeHuUs
OakTepHanEHON KJIETKH (IMTOXUMHYECKHE METOIBI
UCCICIOBAHMS ).
533 IIpuroropnenne nmuraresbubx cper. MeTomm: CTEPHITV3ALIHH.
5 lonyJenne HaKOMUTENBLHEIX KYIBTYD.
Brimenenne WHCTBIX  KyAabTyp OaxkTepudl W H3yYeHHE uX
KYJAbTYPaIbHBLIX CBOUCTB.
3 5.3.6. Ilpurorosnenye nonHolf nWTATeIbHOMN CpeIbpl M cpen ¢




UCKJIFOUEHHEM Pa3IuIHBIX 3JICMEHTOB.
537 Mszyuenme  pasHBIX  THOOB  OpOXKEHHs:  CHHPTOBOE,
MOJIOYHOKHCIIOE, MACTSHOKHICIOE, YKCYCHOKHCITOE,
4 Hpespainenue MHKPOOPradu3MamMHn a30TCOEpKAlIIX
BEINECTB:  aMMOHHQHKalus  OeNnkoB B MOYEBMHB,
HUTPUDUKALMS U ASHUTPHPHKALMS,
5338 Wsyuenue BUAOBOTO COCTaBa MUKPOMIOPHT BO3yxa ayad. Ne20,
xopr. 7 TI'TIV.
5 Konwyectsennsii yuer Gaxrepril B MUTheBOM BOAOTIPOBOTHON
BOJIE.
KonudecTBeHHBIH yyeT MHKPOOPTAHH3MORB TTOUBEl Ha TBEPAOH
rpTaTesbHoi cpene (MIIA).

6. YyebHo-MeToaHeckoe obecneyeHne AHCHHIIIHHBI.

6.1. Ocnosnas imepamypa no ducyuniune:

1. Herpycos, A. M. O6mas muxpoduonsorns : y4eGuuk nas Bysos / A. .
Herpycos, K. b. Kotora. - M. : Axamnemus, 2007. - 349 c.

2. I'yeces, M. B. MukpoGuosnorus : yuebuuk juist Bysos / M. B, I'yces, JI. A.
Muneesa.-7-e u3z. - M. : Axanemus, 2007. - 461 c.

3. ®omuues, E. E. MuxpoOuonorus : MeTOAMYCCKHE VKa3aHus K
CaMOCTOSATENBHON paboTe CTyAeHTOB Ha 1aboparopubix 3auaTusx / E. E. ®omuues,
E. B. Tlopoxwna. — Tomck : W31aTenpCTBO TOMCKOIO TOCYHAPCTBEHHOTO

IIeJaroryYeckoro ynueepcutera, 2007. - 84 c.

4. Ilpaxktnkym 1o MukpoGuonoruu :yuebHoe mocobue nma Bysos / A. U
Hetpycos, M. A. Eropoga, JI. M. Baxapuyx u xp. - M. : Axagemus, 2005.- 602 c.

6.2. onoanumensras rumepamypa:

1. Mnerens, T'. Obmas muxpobuonorus / I'. Hlrerens. — M. : Mup, 1987. —
567 c.

2. Jlykomekas, K. A. MuxpoOuonorus ¢ ocHoBaM# BUPYCOIOTHH : YueGHoe
nocobue st neguHeTuTyYTOB / K. A. Jlykomckas. - M. : ITpocsemenue, 1987, — 163
c.

3. 3amapsum, I'. A. Benenne B npupoosequecKyio Mukpoduonormo / I, A,
3apapsun, H. H. Konorunosa. - M. : Yuusepcurer, 2001. - 255 ¢.

6.3. Cpeocmea obecneueHust 0CGOEHUA OUCHUNTUHBL:

1) Apxup :xypnaiaa Science, The American Association for the
Advancement of Science (AAAS) - AmMepukanckas acCOLMANUA IO Pa3BHTHIO
HayKH - HCKOMMEpPYECKas OpraHu3alyst, cOOOIIECTBO YUEHEIX, CO3JAHHOe B LIETIX
nonmepxku Hayku, HIT «< HOMKOH». JInmenswonnoi gorosop Ne 316-PH-2011 or
01.09.2011 r. na nepuoy ¢ 01.01.2012 — Geccpouno. Cymma gorosopa: GecrurarHo.
KosuuecTBo  kirouedt  (mojb3osatenei): co  scex KOMIBIOTEPOB  BYy3a.
http://www.sciencemag.org/content/by/vearfclassic

2) Haygnasi saexTponnas 6uGanorexa eLIBRARY.RU. Ilpu noamepsxke
POOI. Jluneusuonnoe cornamenne Ne9l6 or 12.01.2004 r. ma mnepuon
c12.01.2004 ~ Geccpouno. Cymma porosopa: Gecrimatio. Konangecreo kiouei
(mosb3oBaTeaeii): co Beex kommnetorepos TTTIY. hitp:/elibrary.ru




3) ApxuB HayuHbIX sKypsaaoe 2011 Cambridge Journals Digital.
Mspatenscrso Cambridge University Press, HIT «HAUKOH». JIuleH3HOHHON
morosop Ne 316-PH-2011 ot 01.09.2011 r. ma mepmox ¢ 30.03.12 - Heccpouno.
Cymma goroBopa: Gecnatao. KoanvecTso karoyeii (mosib3oBaTeNIel): CO BCex
KOMITBIOTEPOR BY3a.
http://journals.cambridge.org/action/stream ?pageld=3216& level=2

4} Apxuebt 169 :xypuamop msnateianersa Oxford University Press.
HM3parensctro Oxford University Press, HIT «HHOWKOH». JTunen3uoanoi JOrOBOP
Ne 316-PH-2011 ot 01.09.2011 r. ma nepuox ¢ 14.03.12 - Oeccpouno. Cymma
aorosopa: OecruiatHo. KoJudecrso Kioyei (mosib3oBarTeseii): co Bcex
KOMIIBIOTEPOB By3a. hitp://www.oxfordjournals.ore/

5) IudpoBoii apxuB  IIEKTPOHHBIX KYPHAJIOB  H31ATEIbLCTBA
Taylor&Francis. MsmatennctBo Taylor&Francis Group, HIT «HOUKOH».
Jloroeop Ne316-PH-211 or 01.09.2011 r. ma nepuoxn ¢ 06.05.2013 — Geccpouso.
Cymma joroeopa: Gecriiatno. Koanwecrso kiamwoveii (monn3oBaTedeii): co Beex
xoMnsroTepos TITIVY. hitp://arch.neicon.ru/xmiui/

6) VYHC Poecuss (Yumsepcurerckas HHOPMALMOHHAN  CHCTEMA
POCCHSI). MockoBckuii  rocyAapeTBEHHbIH YHHEBEpCHTET uMeHy M.B.
JlomoHocoBa (Hayuno-uccnenoparessekumii BEIYUCITATETEHELI LEHTP,
OKOHOMMYECKHH (aKyabTeT), ABTOHOMHAS HEKOMMepuecKkas opranusaunus Ilentp
MH(QOPMAIIMOHHBIX HccenoBaagmi (AHO LIM). Tlucemo-zaseka Ne 21/300 or
01.03.2010 r. na mepuoa ¢ 01.03.2010 — Geccpouno. Cymma gorosopa: GecriiaTHo.
Komnyecrso kimoueit (nosbsopareneii): ¢ KOMITbIOTepOB Onbnmorexu TITIV wu
IpH HHAMBHAYATBLHOH PErHCTpalliy 10 3anpocy. http://uisrussia. msu.rw/is4/main.jsp

7) Apxup xypuaaa Nature. Hayunoe wsnatemscreo Nature Publishing
Group, HIT «HOUKOH». JIunensuonunit norosop Ne 316-PH-2011 ot 01.09.2011
r. Ha nepuoz ¢ 27.09.12 - Geccpouno. Cymma JOToBOpA: OINATA OKA3AHHEIX YCIyr
IpOMsBOAMTCA M3 cpencte  MunoOpuayku.,  Koamuwecrso — kinoueii
(moab3oBaTtediei):; co BCEX KOMIBIOTEPOB TITIV.
http://www.nature.com/nature/index.html

6.4. Mamepuaivno-mexnuuecroe obecnevenue oucuunIUHbI,

No Hanmenosanue pazaena HaumenoBanue Hanmenoranue
n/m | (TeMel) yaebHok MaTepHad0B 00yueHus, TeXHUYECKHX W
AHCHHIJIHHEBL INaKeToB NPOrpaMMHEOTO AYABOBH3YAILHEIX CPeaCTB,
obecnregen s HCIMOOB3VEMBEIX C IIETBIO
AEeMOLCTPpaNHN Marepasion
1 Crpoenue Kyneryper apoxoxeit u | MyibTime quiibie
MUKPOOPraH#3MOB CEHHOM (MM | MaTepHabL.
KapTodempHoi) MUKpOCKOIEL,
T1a7I0YKH, CYTOYHBIE | IPEAMETHERIE u
KyIbTyphl Azotobacter | mOKpOBHBIE CTeKIIA.
chroococcum, Bac.
Subtilis,  Escherichia
coli.
2 Poct u TTousennsle o0pasusl. | MynpTuMeMHbIE




KYJI5THBUPOBAHUE MaTepUast.
MUKPOOPTAHU3MOB ABTOKIJIaB, TepMOCTAT.
3 CucremaTtnka MynapTUMenuitHbie
IPOKAPHOT MaTepHanibl.
4 IeneTuka npokapuor MynbTrMe [uiHbIe
MaTepuaibl.
5 Iuranue IlpeccoBannnie Mynetumennitaeie
MHKPOOPTraHH3MOB IPOKKH, CBeXee | MaTepuansl. Mukpockor,
MOJIOKO, KIyOHY | TIpeaMeTHbIe H
KapTogertd. TTOKPOBHBIC CTEKIA.
6 MeraGomuszm Ilousa. MyneTHMenuitHbIe
MUKPOOPTaHH3IMOB Marepualisl. Mukpockon,
PEeIMETHBIE CTEKIA.
7 DKonorng OOpasusr  mousel w MyneruMe guitHeRe
MHKPOOPTaHU3MOB BOXEL. MaTepHATEL.
8 Bupycw 51 MynbpTaMe JTUAHBIE
Oaxrepuodaru MaTepUaTkl.,

7.  MeToanueckne pexoMeHAAUHH PO OPraHM3alHH  U3VYEHHS
AHCHUILTHHDY.

7.1. Memoouueckue pexomenoayuu npenooasametio.

B pamkax yueGrOro miana TITIY «MUKPOOHONIOTHSY NOIKHA H3YUaThes B
I-M cemectpe, MO3TOMY OCHOBHOE BHEMaHHE HEOOXOAUMO YIIENUTh H3YUCHMUIO
CTPOCHHA, TMTAHHA K MeTaboNM3Ma MHMKPOOpraHmsMma. OTIEIbHO B pamxax
AUCHHIITANEL «MHEKPOGHOTOTHSDY HEOOXOMUMO U3Y4UTH OCOBEHHOCTH CTPOSHUS,
CUCTEMaTHK¥ Y Pa3BUTHS BUPYCOB.

Ha nexumax uemecoobpazo Gonee IOAPOGHO  PacCMOTPeTh  BOIIPOCHI
CHCTCMATHKH, — TUTaHud,  MeTaboNH3Ma  MHKPOOPTAHHM3MOB 1 pazzen
«Bupyconorusi». Ha camocrosTensroe H3YUEHHE MOMKHO BBIHECTH Pa3;eIsl:
«Beenenve» m «Bamsnue dakTopos BHemmHell Cpellbl Ha MHUKPOOPTraHM3MBbD»,
OCTATBHBIC PA3/ICTBI PA3OHPAIOTCA CAMOCTOSITEALHO YACTHIHO.

Hnst npuobpetenns crymenTaMy npodecCHORaNbHBIX komnerennuit (1K), a
MMEHHO  3TO  ABJIETCA OCHOBHOHM 3ajlauell IpH M3yueHHHM GHOJOrHYECKHX
AUCUMIINH, TpebyeTcs BRIpAGOTKA HCCIeNOBATEIBCKIX HABLIKOR: YMEHHE Henarh
ONMCaHHe MUKPOOHOIOTHYECKAX OOBEKTOB, rOTOBUTD MHUKpOTpenaparsi, paborats
¢ MHKPOCKOIOM, yMEHHME JeNaTb 3apUCOBKH, ONHCAHUE § KOMMEHTapHH
Ha0JIF01aeMOTO TI0T MEKPOCKOTIOM, ACIIATh BEIBOIS! I 0bo01wenns. B cessu ¢ stum
OCHOBHBLIMK (DOPMaMH ayIUTOPHOH paBGOTHI 1Mo MHKPOOHONIOIMH HOJDKHEI OBITSH
NabOpaToOpHbe 3aHATUS W HPENUIECTBYIONHE UM ACKUIMH, HA KOTOPBIX CTYASHTEI
IOIy4aroT obulee NpejcTaBleHHe 06 OBBeKTax HCCTeJOBAaHUH, ¢ KOTOPBIMH WM
ApeAcTouT paborats. Ha mabopaTopHbiX 3aHATHIX GOINBINE BHAMANHS HeobXoIumMo
YACIHTE U3YYCHUIO MPOKAPHOTHYECKON KIETKH KM OCOGEHHOCTSIM MeTaboNusMa
npoxaprot. JlaGoparoprbie paboThl SBISIOTCH OJIHOBPEMEHHO AKTHUBHEIMHU U
UHTEPAKTUBHBIMI (POPMAMH IPOBELSHNS 3AHATHIE CO CTYNEHTAM.




M3 npyrux uHTepakTHBHBIX GopM HauGONee NPHEMITEMBIME K 3aHITHAM O
MUKPOOUONOIHH ¥ NIeHCTBEHHBIMYM (B IINAHE YCBOGHHMSA MarepHaia) SBIAIOTCH
KOMOKBHYMBI, Ha KOTOPHIX NPOUCXOIMT OOCYHKIAEHHE HE TONBKO TEOPETHIECKHX
BOIPOCOB, HO U TOJYYEHHBIX CTYAEHTAMY PE3YNbTATOB COOCTBEHHBIX HAGIIONeHNH
BO BpeMsa JrabopaTopHbIX sanATHi. (OXapakTepU3OBaHHbIe GopMBL  padoTEl
CHOCOOCTBYIOT BRIPAGOTKE y CTY/MeHTOB: 1) KYJIbTYPbl MBILIICHHS — YMEHMs
JAOTHYECKH MBICANTE (IIpU HAOIOHEHMIX 33 OOLEKTaMH ACCIeN0OBaHul, npu
00o0Imenny pesynpTaTon UCCTeIoBanyit), 2) UPaBHIBHO CTABHTH BOTIPOCH W
OTBCHATL Ha HMX, Leiarh BBIBOJBL, IPAMOTHO CIPOMTH CBOIO pedb (B Xoje
obcyxaeHnit), 3) yMeHHs O6HICHATD BIIepBbie HAbMIO[aeMble SBIEHUS NPUPOLE
(Ha OCHOBE NPHOBPETEHHBIX 3HAHHMIA ).

7.2.  Memoouueckue pexomendauun 01 CHIYOEeHm0G.

Bostee 30 % yweGroro Matepraia QUCIIAIIHHEL «MuKkpoOHonorHs» y4ebHbBIM
IFIaHOM OTBOAUTCS Ha CAMOCTOATENIbHOE U3yUeHHe. Bonpock!, peKoMeHI0BaHHbIe K
CAMOCTOATENILHOMY  M3YYEHHIO, OOBIYHO HE paccMaTpuBAIOTCA BO  Bpems
AyNUTOPHBIX 3aHATHH (M3-32 HeZOCTAaTKa BpeMeHH). OHH He OTHOCSTCH K
OCHOBOIIONIATAIOIIUM, IPUHIANUANBHBIM, HO 3HAHKUE KX CYIIECTBEHHO pacIiupseT y
O0YHAIOIIUXCS KPYTO30p, dPYIAHPOBAHHOCTD, 1A8T BO3MOKHOCTE OPHUEHTHPOBATHCS
HE TOJIBKO B U3Yy4aGMOH IMCHMIUIMHE, HO U B OOIMEeGHONOIMUYCCKHX HayKax
(3Kos0THH, yueHUU 0 6HOCdepe U ap. ).

IInan camocmonmensroii patontor CHIYOeHMOo8.
Of11ee KOMHYECTBO 4aCOB BEIHOCHMEIX Ha CaMOCTOSITEIBHYIO pabory — 51 vac

Ne Paznen Ilepeuens Bompocor Konuye ®opma |
DUCHMIUTHHEY CTBO KOHTPOJIS
HacOB
1. | Beeaenue Pazeurie nouserHoH 3 Cemunap
mMukpoduonoruu. JIL.M. Meanosckmm.
Pabota H.®. T'amanes, J1. Ippens 1
Ap. yenexu Mukpoduosnornu B 20 Bexe.
Poxnenre Texnudeckol,
KOCMHYECKOH MUKPOOKHOIOrHH.
Hepcnex et pazsutus
MEKpobuonoruu B 21 Bexe.
3. | Cucremaruxa | Kpatkas xapaktepuctuka 4eTBIPEX 2 KoaTponsuas

HPOKapHOT OTZEIOB HapCTBa MPOKAPHOT IO 9-0My pabora
usganuo Onpenenurens Gakrepmit
bepru. I'pyrmer Gakrepuit u rpymms:

apxem.
4. | I'enernxa Myrarensl. Myranumu y 6axrepuii. 2 Kosnokeuym
IIPOKAPUOT 3Havenne Mytanuii. IleperiekTrne

IeHHOH HHXEHEPUH.

5. | [Turanwne buoreoxumuieckas nesTeapHOCTh 3 Cemunap

MHKPOOpPranus | MHKPOOPraHM3MOB: PyI006pazoBanye,




MOB

1104BOOOpazoBanye, HOPMUPOBAHHE
COCTaBa aTMOCQePHI.

IKOIOTHS
MHKPOOPraHHu3
MOB

oduTanus
MHKPOOPTaHH3MOB B HOYBe.
I ymycoodpazosanue. Posb

VYenosusg

17

Konnoxeuym,
KOHTpONBbHAS
pabota

MHKPOOPTaHU3MOB B (POPMHPOBAHUU
COCTaBa PUPOIHBIX BOJ. DBommbie
coodirecTsa MHUKPOOPTaHH3MOB.
CamoouniieHye B/,

BsauMonelcTBIE MUKPOOPTaHI3MOB C
PACTEeHMSIMH U SKHBOTHBIMH.
HopmansHast MEKpOQIOpa YesoBexa,
3uavenue MUKpOQIOPHI B KUIHH
yenoBeka. MUKpoopraHusMet —
IPOJYIECHTE AHTUONOTHKOB K IPYTHX
JEKapCTBEHHBIX BEIIECTB.

7. | BmasHue
(axropos
BHellTHeH

OTHOmICHUE  MHKPOOPTaHH3MOB K 18
TEMIIeparype.

Bnusaue myuuctoli sueprum —

cpe/ibl Ha COJIHEUHOE H3JIYUYeHHE,

MHUKPOOPraHH3 | MCKYCCTBeHHEBIN Y@, Bnuguie

MBEI. XUMHYIECKHX BEHIECTB OPraHnyecKol 1
HEOPTaHWYeCKOH IPUPOILT Ha
MHKPOOPraHHu3MEL,

CeMHHAap

8. | Bupycer »
Oaxteprodaru

ITpaktHieckoe npuMeHeHe 6
Oaxreprodaros. MUKpOOpraHH3ME K
OBONIOLMOHERIH 11poecc. Bupycsr
4eTOBEKA.

Pexomenoauuu no evinonnenuro radopamopuvix patom.

Ilepen spimonaenueM naGopaTopHOH paGoThl HEOGXOMUMO TEOPETHYECKH
O3HAKOMUTECH ¢ OOBEKTOM HCCHEAOBaHUS — MO y4eGHHKY, NPaKTUKYMY; 10
PHCYHKY B yueOHHKe, MyIbTHMEIMIHOMY U300paXeHIIO H3YUNTh AeTaTd 06beKTa.
Hcnonesys «Metojudeckue peKOMEHIANNY K BbITOTHEHHIO nabopaTopHEIX paboT
0 MHUKPOGHOJIOIMH», HU3YdaeTcsi BHEIIHee U BHYTpeHHee CTpoeHHe O00bexTa
HaOIONER!s (TTOCTeIHee — TT0 CaMOCTOSTENBHO H3rOTOBICHHBIM IIperapaTam; npu
HEBOSMOXKHOCTH U3TOTOBIIEHUS MOKHO HCIIONB30BaTh IOCTOSHHEIE TIPerapaThi).

ITpu npoBefeHUH MUKPOOHOIOTHISCKHIX TOCEBOB U3 00pPA3LOB TIOYBEI, BOJBI

W BO3NAYyXa, TIPEABAPUTELHO TOTOBATCS NHTaTelbHbIE CPElbl, KOTOpbIE
ABTOKNIGBUPYIOTCA WM CTEPMIM3YIOTCS B TepMoctate. [locnme  u3yueHms
[IOMy9eHHBIX  KOJOHMH — MHKPOOPTaHH3MOB, HEOOXOAMMO NpPOHM3BECTH WX

YTHJIM3aI D, CTepI/IJIPISaIII/Ieﬁ BCEH MCHOJIB30BAHHON ITIOCY I B aBTOKase.

8. MopMBI  TEKYINEro KOHTPOJISl YCHEBACMOCTH W IPOMEKY TOUHOI
aTrecTauu o0yvarIuxcs.

Konnoxsuym,

Tectuporanue




8.1. Temamuxa peghepamos (doxnados, scce).

1. DpdexTuBHOCTE PAsHEIX IMTAMMOB KIyGeHLKOBBIX OaxTepuii ropoxa Ha
CePBIX JNECHBIX IoYyBax arpobuocranimy TTTIV.

2. Puzotophus u ero sddekTHBHOCT, Ha CEPBIX JIECHBIX IT0YBaX TOMCKOIX

o0nacTu.

AKTHHOPH3a U €€ POllb B OHOTOrHUECKOM a30TQUKCAIHH.

4. MukpobHasi nepepaboTka OTXOZOB ¥ MOBOYHBIX TIPOJYKTOB CEABCKOIo
XO34HCTBA U IPOMBIIIIEHHOCTH.

5. TlpoM3BOACTBO BHEPIHH U GHOMACCH IpY MOMOINK MUKPOOPraHH3MOB.

6. Cunres Gerka MEKPOOPraHH3MAMH.

7. IlpouwsBoACTBO BakiiH H Hperapatos, HOPMAIU3YIOWHX  MHKPOQIIopy
YeIOBeKa.

8. ApxebakTepuu B CHCTEMeE LIAPCTB OPraHUYeCcKOro Mupa.

9. Poiib NOUBEHHBIX MUKPOOPTaHH3MOB B (JocOPHOM T AN pacTeHmt.

10.Xapakrep u MEXaHH3M OHOIIOTHYECKOrO NEHUCTBHMSA aHTUOHOTHKOB,

11.IIpou3BocTBO KOPMOBOTO Gestka B MUKPOBHOTOTHYECKOiT OPOMBIIIIEHHOCTH.

12.MuKpoOpranusmel B GHOTEXHOIOTHIECKOM IIPOM3BOJACTRE.

13. Posib prsocepHBIX MUKPOOPTaHH3MOB B KH3HEICATE N HHOCTH pacTeHun.

L

8.2. Bonpocet u 3adanus 0na camocmonmensHoii pabomel, ¢ mom uucie
ZPYRROBOU CAMOCHOAMEbHOL padomsl 0byuaiouuxca.

1. TTonoxenne MUKPOOPraHU3MOB B 06Iel cHCTeMe KHBOIO MHpA.

2. POITE MUKPOOPTaHH3MOB B PHPOIE M HAPOLHOM X03IHCTRE,

3. ©OpPMEI B pasMeps! TPOKapHOT.

4. CTpyKTypa MPOKAPHOTHOH KIIETKH.

5. Crajpun (assr) pasputus GakTepHaTEHOMN TONYJISITHH.

6. MexanusM IOCTYHIEHHUs TUTATEBHBIX BEIIECTR B KIETKY TPOKAPHOT.

7. DOTONHTOABTOTPORLI (3CCHBIE CepHBIE GaKTEpHH, IYPIIyPHEIE Cephie
baxtepun). bakrepuansuplil GorocHuTEs.

8. CymsoeTs mpoltecca aMMOHUQHUKAINH, €10 POb B [IPUPOJIE M MPaKTHKE
CeIIBECKOr0 X035HCTRA.

9. Octpsie BUpyCHBIC MH(EKUUA: KOPb, KPAacHyXa, FPUII, 3HUASMUYECKUI
[IApOTUT, BETPsiHas OCIIA, OCTPLIM remaTut.

10.  Iepcuctupyromue BupycHble nudeKmnm: XPOHMYECKHUH renatut B,

8.3. Bonpocur ona camonposepku, ouanozoe, obcyycoenuil, Ouckyccui,
IKCHEPHII3.

1. Acconmarugnsre Gaxtepnn B Gurocdepe BHICHIX pacteHuti,

2. Ponp BOAHBIX U HA3eMHBIX PACTeHUH B (bOpMUPOBaHUH GaKTEPHATbHBIX
COOOLIECTB 110YB.

3. Hcropusa pasBuTHE TpeICTaBICHHN O CTPYKTYpe U paszHoobOpasun
OaxTepuanbHBIX COOOINECTR TTOYB.

4. Ponp Gaxrepuit B SrochepHpIx GYHKIHIX HOUB.

5. COpaxuBaemsle ¥ HecOpakUBaEMEbIe TIPHPOJHDIE COETHHEHTIS.

6. TlonaBnenmue pocra u rubels MUKPOOPraHM3MOB HOX ACHCTBHEM
PasIHYHEIX arcHTOB.



7. Ouxcamua CO,.
3. IlypnypHsie u 3enenbre Gaktepuu.

9. MEKpOOPTaHi3Mbl U PEOJIOTHYECKAT HCTOPHS 3EMITH.

10. MyTauuu MEKPOOPTraHH3MOB U WX BOSHHKHOBCHUE.

11.  HcronssoBaHHe HEOPraHWYECKUX JTOHOPOB BOIOpOXa: a’pobHbie
XeMOIHUTOTPOMHEIC OaKTEPUH.

12. PasnoxeHne IpUPOAHBIX BELIECTB: LEIUIONO34A, KpaxMall, XUHHHH,
JUTHUH, YTIEBOIOPOIEL, OelIKH.

13. HponuroroBokucioe GpoxeHre U MPOIHOHOBOKHCIIEIC OaxTepun.

14, GpusHONOrUs pocTa MUKPOOPTaHH3MOB.

15. MukobakTepun,

16. Ornomenue BUPYCOB M IDIA3MHI K 00pa3oBaHmio  OMyXoJeH
(oHKOTeHE3Y ).
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8.5. Hepeuens eonpocoe ons npomescymounoii ammecmaunu (K 3auemy).

—

. POpMEI B pazMeps! GakTepuii.

Obonouxa OakTepuii, ee xumudeckuil cocTas, CTPYKTYPa W OKp4acKa I10

I'pamy.

Oynxips o6onouxy. O6pazosanue IpOTOMIACTOB ceporuractos.

Kancyne: u ciiusucThle yexist.

JKrytukn, BX cTpoeHue, XUMHUECKHii COCTAB U bYHKIHH.

DumMbprn, UX CTpOSHME, THITEI GUMOPHY, BEITIONTHIEMbIE dyHKLID.

Huronnasmaruueckas MemGpana u ee TIPOU3BOIHEIE.

LluTonnasma u pubocoMsr.

9. Snepupii arnmnapar, IIAa3MUIb.

10.CriopooGpasoBanme y Gakrepuit.

11.BHyTpunmTomiasMaTadeckne  BKIIOYSHMS: BAKYONIH,  KapOOKCHCOMEL,
(PHKOOUITHCOMBL, ra30Bbie BAKYOIN U Ip.

12 Knaccuduxarus Gaxrepuit.

13.ITepenaua HacaeICTBEHHBIX CBOMCTB MHKPOOPI'aHH3MOB: TpaHchopMarys,
TPaHC/Ly KUY, KOHBIOrAIHs.

14.Pasmuoxenue Gakrepuil. Pasroemmkoe OuHapHOe JeNeHHe KIeTKH.
Houxosanue 6axrepnit. CKopocTs pasMHOKeHNs IIPOKAPHOT.

15.1onyaenue amucThIX KYIBTYD.

16.Cragns (haser) pasBurus 6aKTepralbHBIX HOMY TSI,

17.HenpepsisHoe KyJIpTHBHpOBaNHE.

18.Mexannsm noCTyIIeHHS TUTATENbHEIX BEIICCTE B KIETKY ITPOKAPHOT.

19. ®oronuroarToTpodEl (3eneHbIE CepHEIC OaKTepuM, HypIypHble CepHbIe
baxrepun). baktepnanpubiit Gorocuures.

20.®otoopranoaBTOTPOdEL.

21. XemonuToasroTpodsl, ux obias XapaKTepHCTHKA.

22.XemoopragorerepoTpodsL.

23. TlonsTre o mporeccax kataGonusma 1 anabou3Ma, DepMEHTHI IPOKAPHOT.

24.1Tens nepeHoca 3IeKTPOHOB.

25.001mwas xapaKTepucTHKA IPOLIECCOB Opoxxenus. T nukonus.

26.CruproBoe GpoxeHnue.

27.Monourokucioe 6poxeHue.

28.MacnanokHciioe SposkeHue.

29.Tpouecc aMMOHU(HKAIWY ¥ €10 POIE B IIPUPOJIE.

30.Ipouece HUTPUGUKALME U €0 3HAYCHTE B IIPaKTHUKE CENBCKOTO X03HCTRA.

31.1lorepu coenupenuii azora. Henutpudrrauus.

32.MaKTOPHI TONONHEHHUs! CBI3AHAOIO a30Ta.

33 KnyGenskosole  Gakrepum,  wx MOP(QONOrHUCCKHe  MPU3HAKM |
Qusnonornyeckue cBoiicTaa.

34 .Mexanmsm dukcanny azora.

35.CrobonHOKHBYTITNE A30TUKCATOPE B UX POJb B TIPHPOAE M B INPaKTHKE
CENBCKOTO XO3IUCTBA.

36.JlpIxanue, €ro CyMmHOCTD, THITBL ABIXAHI.

0

e A



37.Anabonu3mM npokaprot. BrocnaTes yrieBomos.

38.bHoCHHTE3 aMHHOKHKCIIOT M GElIKOB.

39.Mukpodropa BoIs M BO3ZYXA.

40.Muxpodaopa noussl.

41.Bausanne  dusnmdyeckmx  (akTOpOB HA  MHKPOOPTaHH3MBI  (BJAXKHOCTS,
TeMIIepaTypa, CBeT).

42.BnusHue XUMAYECKHX (PAKTODOB HA MHMKDOOPTaHM3MBL (3HAYEHHE pH,
XHMHYECKHUE BEILIECTRA).

43.B3aUMOOTHOIIEHHA MEKPOOPIaHU3MOB (MeTabuo3, CHMONO03).

44. AHTaroHus U IapasHTH3M.

45.Bupycel, ©x MOPQONIOTHs U pazMepsl.

46. XuUMPYECKIH COCTAB BUPYCHBIX Y4CTHIL

47.B3aumoneiicTBUE BUPYCOB ¢ KIIETKAMH XO35HHA 1 PETIPOLYKIIHS BUPYCOB.

48.Daru, nx MOpHOIOTHs K B3aUMOAEHCTRIE ¢ GaKTePHATBHOI KIETKOH.

49.Jlmsorenns v eec GHONOIHYECKOE 3HAYCHME,

50. Bupyck! yenosexa.

8.6. Temuvt Ona nanucanus Kypcoeoii pabomat.
Pabounm niaHoM He mpexycMOTpeHO

8.7. Dopmbr KORMPONA camocmosmensHol pabomol.
Kosurokeuymsl, TectipoBanue, pedeparsl (CM. BBIIIE - TIAH CAMOCTOSTEIBHOMN
PadOTHI CTYIEHTOR).



Pa6ouas nporpamMma y4eOHOH HMCUMIUIMHBI COCTaBIEHA B COOTBETCTBHM C
y4eOHBIM  TIaHoM, QeepanbHRIM  IOCYIapCTBEHHBIM  00pa3oBatenbHbIM
CTaHJApTOM BBICIIEI0 MPOQECCHOHANLHOrO o0pa3oBaHHS 10 HAIPABIEHHIO
noxarotTosku 44.03.05 Ilenaroruueckoe obpazopanue.

Pabouyro rporpamMmy y4eOHOM DHCLMIVIMHEI COCTABHI: K.G.H., JOLEHT

xadenps 61{03101"1;1»1 pacrenu#t u  Omoxmmum  Cepreesa  Maprapura
AsnexcaugposHa //_fz'

Paboyas mporpamma yueGHON [AUCLMIUIMHBI YTBEpXKHACHA HA 34CCAAHIH
Ka(e/Ipbl OHOIOTHY pacTeHni U CHOXIMUH, nporoxon Ne 7 ot Z 7’ 262014 ToMA.

3aB. kadeapoit GHONOIUM pacTenuii 1 OHOXUMUH A.C. Munnu

(roamscs)

Paboyasi mporpamma yweGHO! IuCIUMIIUAHLI OROGpEeHa METOAMYECKO

koMmuccredl bromoro-xumurdeckoro dakynasrera: npotokos Ne 7 or J7 @ ézs /’ﬁﬁ”
2014 roma.

IMpe/icenatens MeTonuYecKoi komuccnu BX® L7 ~4 [ KHszeBa

(MOARHCE)




