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GAKYNLTET

Paboyas mporpamma qucuunamnbl (MomyJis)

1. Kon 1 HanmeHoBaHue NUCIMILTHHET (MOAIL): «D0TOdGH3HOIOTHS HOTOTPOGHBIX MHKPOOPTAHH3IMOB
2. YpoBeHb BBICIIEr0 06pa3soBanysi — MOJTOTOBKA HAYIHO-IIEAATOTYECKUX Ka[POB B ACITHPAHTYPE.

3. Hanpasnenne moarotoku — 06.06.01 Buosiormyeckue mayku. HanpapneHzOCTS (mpoduns) mporpammel — Buorexnoaorus;; Kierounas
0moJI0THsl, IUTOJIOT S, TUCTOJIOTHS.

4. Mecro mucuumummasl (mofyst) B crpykrype OOIL: Bapuatunas wacts OOII (BeceHHuit CeMECTp), CHENKypc 1o BeIOOPY (duTaercs Ha kadeape
OMOWH)XEHEPHH )

5. Ilnanupyemble pe3yibTaThl OOydeHHS IO JUCHHMILIAHE (MOZYIIO), COOTHECEHHBIE C IUIAHHPYEMBIMH pe3yJbTaTaMM OCBOCHHsS 00pa3oBaTEILHOM
IPOrpamMMsbl (KOMIIETEHIHSIMH BBIITY CKHUKOB)

PopmMupyemMbie KOMIETEHIMH Ilnanmpyemble pesyabTarbl  00ydYeHHSI 10 JUCHUILUIHHE
(K00 Komnemenyuu) (Mmoay.10)

VK-1: Cnocobrocmv k kpumuueckomy ananusy u oyenxe | Brademo:
COBPEMEHHBIX HAYYHBIX OOCMUdICEHU, 2eHEPUPOBANUIO HOGbLX | HABBIKAMH aHAM3a METOMOJOIMYECKUX npoGieM, BO3HUKAIOMIMX [PU
uoei npu peuwienuy Uccae006amenbCKux U NPAKMUYeckux 3a0ay, | pelieHIN UCCIIeIOBATENLCKUX U NPaKTHYECKUX 33]a4, B TOM YHCJIE B
8 MOM YUCIe 8 MEUCOUCYUNTUHAPHBIX 0ONACAX MEXKIUCIUIUIMHAPHBIX 00IACTAX
Kox B1 (YK-1)
Bnadems:




HaBbIKaMM KPDHUTHYECKOI'O0 aHa/lu3a U OLIEHKH COBPEMEHHBIX HayUHBIX

AOCTWKEHMHA M DesynbTaroB  fEATENbHOCTH M0 pelleHHIo
UCC/IeZloBATe/IbCKUX M TPAKTHUECKMX 3afad, B TOM UHCIe B
MEXXIUCIUIUIMHAPHBIX 00/1aCTAX
Kog B2 (YK-1)

YK-2 3Hamb:

CnocobHocmb npoekmuposamb U 0Cywjecme/simb KOMNIeKCHble | MeTObl HayUHO-MCC/Iefl0BATeTbCKOM IeSTeIbHOCTH

UCCae008aHUs1, 8 MOM vucae mMexcOucyunauHapHble, Ha octoge | Kog 31 (YK-2)

Ye/10CMHO20 CUCMEMHO20 HaYUYHO20 MUPOBO33PEHUs] C

ucnonb308aHuem 3HaHull 8 obaacmu ucmopuu u ¢unocogpuu

HAyKuU.

YK-3: Bnadembs:

T'omosHocmb yuacmeosamb 8 pabome pocculickux u
MedCOYHapOOHbIX UCC1e008aMeNbCKUX KOAEKMUB08 No
PeweHulo HayYHblX U HaQy4HO-006pasogamenbHbix 3a0ay

TEXHOJIOTMSIMU OLIEHKH pe3y/IbTaToB KOJIIEKTUBHOM [ieAaTe/IbHOCTH 10
PeILIeHHIO HayUHBIX ¥ Hay4YHO-00pa3oBaTe/IbHBIX 3a/iau, B TOM YHC/Ie
BeAyleiicst Ha HHOCTPAHHOM SI3bIKe

Koz B2 (YK-3)

YK-4:

TI'omosHocmb uchonb3osamb COB8pemMeHHble Memoobl u
mexHo/02uu IQ.Y&IOD\ KOMMYHUKayuu Ha NOD%@Q@Q.BQNIIQ\S u
UHOCMPAHHOM £13blKe

Bnaadems:

HaBBIKaMM aHa/IM3a Hay4HbIX TEKCTOB Ha TOCYJAPCTBEHHOM U
HMHOCTPAHHOM SI3bIKaX

Koz B1 (YK-4)

3namp:

CTH/IMCTHYECKHUE OCOBEHHOCTH IIpe/CTaB/IEHHsT Pe3y/bTaroB HayuyHOi
AesITe/IbBHOCTH B YCTHOM M IMCBMEHHOH (opMe Ha roCyAapCTBEHHOM U
HMHOCTPAaHHOM S13bIKax

Koz 32 (YK-4)

OIIK-1

CnocobHocmb camocmosmenbHO 0Cyujecmesimb Hay4Ho-
uccnedosamenbckylo desimenbHOCMb 8 coomeemcmeyoujell
npocgeccuoHanbHol 0baacmu ¢ UCNoAb308aHUEM COBPEMEHHbIX
Memodo8 uccned08aHust U UHGPOpMAayuoHHo-
KOMMYHUKAYUOHHbIX mexHon02ull

Ymemb:
cobuparb, 0TOMPATh U UCIIOIb30BaTh HeoOXo[uMbIe JaHHbIe U
5((peKTUBHO NIPUMEHSTH KOJIMUECTBEHHbIE METO/ILI UX aHa/IH3a




OreHOYHbIC CPECTBA sl IPOMESKYTOUHOM aTTECTaL|H IO JUCIUILTAHE (MOJIYIIIO) IIPHBENEHb B IIpunoxenun.

6. O6beM NUCHUILIUHEL (MOLYJIST) COCTAaBISET 2 3aUETHBIX SIUHMIIBL, BCETO 72 aKaIeMUUCCKHX qaca, U3 KOTOPBIX 24 Yaca COCTaBjsieT KOHTAKTHas
paboTa acmupaHTa C mpenojaBateneM (24 yaca 3aHSTHH JNEKITMOHHOTO THIA) M 48 YACOB COCTABISIET CAMOCTOSTENLHAS paboTta acmupaHrta
(BBIMOJTHEHHE MOMAITHUX 3aJaHUH U Hanucanue pedepara).

7. Bxonspie TpeGOBaHUS U OCBOSHHS JIMCIHMIIIHHBI (MOJLJIsl), TIPEABAPUTEIBHEIE YCIOBHUS:

3HATD: 6ruodpusuxy, pusnieckyro XUMHIO, GHOXHMHIO, OCHOBBI MOJIEKYIISIPHON GHOJIOTHH, KIETOIHOM GHOJIOIHH 1 ¢usnonoruu (Ha ypoBHE pOrpaMm
CIIEIHAIIMCTA/MaruCTpa), TEOPETUICCKHUE U METONOJIOTHYECKHE OCHOBBI GHOIOMMYECKIX Hay4YHBIX HCCIIEIOBAHHIMA

YMETD: BbipabareiBarth Ha OCHOBE PALMOHAIBHOIO aHaIM3a SKCIEPHMEHTAIBHBIX PE3YIBLTAaTOB CBOIO TOYKY 3PEHHs B BOIpOCax (HM3HOJIOIMU U
OTCTaMBark €€ BO BPEMA JIMCKYCCHM CO CICHMANHMCTAMH M HECHCNHATHCTAMH; YMTaTh M pPe(epHpOBATh HAYYHYIO JHTEPATYypy B OOIACTH
(orodusuronoruu, B ToM UKCIIE HA HHOCTPAHHBIX A3BIKAX, IPH YCIOBHH COOIIONEHUS HAayYHOH STHKH U aBTOPCKHUX IIPaB.

BJIAZIETD: coBpemenHbIME HH()OPMAIHOHHO-KOMMYHUKAITMOHHBIME TEXHOJIOTHSIMH, HHOCTPAHHBIM SI3IKOM.

8. O@ﬁ@wowmﬂohvmzm TEXHOJIOTUH: KIIACCHYCCKHUE JICKIITMUOHHBIC TEXHOJIOTHH.

9. Conepxanue NUCHMIUIMHEI (MOJLYJs), CTPYKTYPUPOBAHHOE 110 TEMaM (pazmenam) ¢ yka3aHHEM OTBEJEHHOIO HA HHX KOJMYECTBA aKaleMHUECKUX
YacOB U BUJIBl YYCOHBIX 3aHATUN



HaumeHoBaHHe H KpaTKoe COgEpPKAHHE Bcero B Tom uncne
pa3iesIoB H TeM JHCHUIIMHBI (MOTYJIs), (4acer
) KonTakTHas paGora (paGora Bo B3auMoJeiicTBHY ¢ CamocrosiTesibHast pa6ora
dopma npomexyTOUHOMN aTTECTANMH MO npenoJaBaTesieM), 4achl o0yuaromerocs, 4achl
AHCHHILTHHE (MOIYJIIO) U3 HUX U3 HUX
a S YuebHble 3aHsATUS, | Beero | Beimosine | I[Toaror | Beero
= = 2 HarnpaBJIeHHbIE Ha HUe OBKa
S ° = o S | IpOBEJEHMe  TeKymliero JloMalIHU | pedepa
.m m g =1 W g | KOHTpOJIS  yCIIeBAeMOCTH X 3aJlaHuil | TOB W
= Z| x5 & m z m KOJUIOKBHYMBI, T.IL
m W m m m, m, = m, IpaKTHYeCKue
38| 83| B8 m 5 MW%Mvo:w:Ea 3aHATUS H
Pazpen [: O61uue npencrasienus o 6 6 12 12
B3AMMOJIEUCTBUM OIITUYECKOI O
N3JIYUEHUMS C XKMBbIMU
OPI'AHU3MAMM. DnekTpoMarHuTHoe
u3TydeHue. JlnanazoHsl 3J€KTPOMarHUTHOTO
uznydyeHus. Ceer. B3auMoieicTBHe CBETA ¢
MOJIEKYJIAaMU U KJIETKAMH JKUBBIX OPraHU3MOB.
ITornoeHue, oTpaxkeHue, paccesiHue.
JIromunecueHuus. OayopecleHLys.
®DochopecueHuusi. OCHOBHBIE TMTMEHTHbIE
xpomodopsl, hiryopodopbl MUrMEHTHI, 06J1acTH
UX NPaKTHYECKOTO MPUMEHEHHUS. 18




Pasgen II: ACCUMMWJIIALIMS CBETOBOM 12 12 24 24
OHEPI'MH, MEXAHHW3MBI
OOTOIOBPEXIEHUs W 3AILUMTEI OT
HEI'O. Opranmzauus 4 (GyHKUHOHHPOBaHHE
doTocuHTeTHUECKOrO  ammapara.  [IMrMeHTHI,
XpoMaTH4YecKast ajlanTanusi. Perynsuus
doTtocuHTe3a. PanukanbHble W HepaauKaIbHbIE
MeXaHu3Mbl (oTonoBpexaeHus. MoTo3aIIUTHEIE
MEXaHU3Mbl Yy  (OTOTPOHBIX  OpPraHU3MOB.
OnTuyeckas  crektpockonust  (HoToTpodos.
®DiyopecueHTHbIC METObI aHanu3a
(hOTOCHHTETHYECKOrO ariapara. 36

Paznen III: BUOTEXHOJIOT' U 6 6 12 12
DOOTOTPODPHBIX MUKPOOPT AHU3MOB.
OcHOBBI GHOTEXHOJIOTMH MHUKPOBOIOPOCIIEH.
DuU3H0JIOTHYECKHE OCHOBBI JU3aiiHa
(hoTobropeakTopoB. DKOJOrHYECKUE
(hoTOOHOTEXHOIOT UK. 18

MH—uQ?—Qv—n%.HO-:—NH aTTeCcTanusd - 3a4er

Hroro: 72 24 24 36 12 48

10. YuebHo-MeTOMIeCKHE MaTEPUAIIBI VISl CAMOCTOSITEIILHOM paboTh ACIIHPAHTOB.
KOHCIEKThI JIEKIUH, ay1u0- ¥ BUACO3AITUCH JICKIHi, (Galiiibl mpeseHTaIyil IeKIHil, OCHOBHAS U JOMNOTHATEILHAS y4eOHas nuteparypa (cm. m.11)

11. Pecypcroe obecnieuenue:
OcHoBHas nmuTeparypa
1. IlImuar, B. (2007). OnTHueckast CIEKTPOCKONMS JJIsl XMMHKOB U OHOIOroB. MOCKBa: Texnocgepa. 368 c.




N —

. loranenko A.5L., Biagumupos 10.A. ®u3nko-xuMudeckne 0CHOBBI (JOTOOHOTOTMYECKHX IPOLECCOB: YUeOHUK st CTYJ. BBICHI. y4e0. 3aBeIcHH -

2-e u3x. - ("Bricmee oOpazoBanue").

. Richmond, A; Hu Q. Handbook of microalgal culture: biotechnology and applied phycology. Wiley-Blackwell. 2nd ed. 2008.

JlonosnHuTeNbHAS THTEpaTypa

. Conoruenko A.E., Mepansax M.H. Ontrudeckoe 3kpanupoBaHue Kak (hOTO3AIUTHBI MEXAHA3M pacrenuii. M.: A-Jlurepa, 2010.

Lormnus, JI., [Iponuna, H. BuoTexnonorus Mukposogopociei. Mocksa: Hayunsrit mup. 2013.184 c.

. Prasad P.N. Introduction to Biophotonics. Wiley-Interscience. New Jersey, 2003, 616 p.

Ilepedens pecypcoB HHPOPMAIHOHHO-TEICKOMMYHUKAIMOHHOM ceTd «HTepHeTY

o Caiit Photobiology.info
o Caiir algae.openscience.ru
o Caiit xadenprt Guonmkenepun 6uonorudeckoro daxynsrera MI'Y new.bioeng.ru

Ilepeyens ucmone3yeMblX HHPOPMAIMOHHBIX TEXHOJOTHHM, HCIONB3yeMBIX NPH OCYIIECTBICHHH O0OGPa3sOBATEILHONO Ipoliecca, BKJIIOYas
IporpaMMHoe obecrieueHne, HHpOPMaNHOHHEIE CIPABOYHBIE CHCTEMBI (IIPU HEOOXOIMMOCTH):
Wntepuer-Opaysep, 6a3pl ngaHHEIX phytozome.org, PubMed (NCBI, http://www.ncbi.nlm.nih.gov/pubmed), Protein Data Bank (Research
Collaboratory for Structural Bioinformatics http://www.rcsb.org/pdb/home/home.do)

Omnucanue MaTepuaIbHO-TEXHUYECKON Oa3bl.
Kadenpa duonnxenepuu 6uosorudeckoro ¢axynsrera MI'Y pacmonaraet Heo6XO0IUMbIM ayTMTOPHBIM (POHIOM, KOMITBIOTEPAMH, IPOEKTOPAMH U
dKpaHaMy, ayAuoaIrnapaTypoi.

12. SI3bIK mpenoiaBaHus: PYCCKHA

13. IlpenonaBaTens (MpenoiaBaTein): npodeccop kadenps obnontxerepun A.E.ConoBueHKO g .
fs \\\K\m\\.



IIpnnoxenne

Oueno4nblie cpeacTBa JJIsl HPOMEKYTOUHOM ATTECTALMH 110 U CIHILINHE (Mozay.m0) «@oTodusnoaorust GoToTpoPHLIX MHKPOOPraHHIMOBY

Ha OCHOB€ KapT KOMIIETEHIIHIT BBIINIYCKHHKOB

PE3YJIbTAT OBYUYEHUS KPUTEPUMU u IOKA3ATEJIN OHEHOYHBIE CPEJICTBA
0 JMCUHMIIHHE (MOIYJII0) OIIEHUBAHMUS PE3YJIBTATA
OBYYEHUSI

o JucuunIuge (MoayJo), 6anist BPC

I, 2 3 4 5

0 1-29 30-59 | 60-89 | 90-100 | - umnousudyanvuoe cobecedosanue, pegepam,
Bnaoemns: 3auem
HAaBBIKAMH aHAIHM3a METOIOJIOTHIECKHUX
I1pOOIIEM, BO3HUKAIOLIHX MTPH PEIICHUH
HCCIIEIOBATENBCKHUX U PAKTHYECKUX 3a/1a4,
B TOM YHCJI€ B MEXIUCIUIUTHHAPHEIX 00J1aCTIX
Kox B1 (YK-1)
Bnaoemy: 0 1-29 30-59 | 60-89 | 90-100 | - - undusudyanvioe cobecedosanue, pegrepam,
HaBBIKAMH KPUTHYECKOTO aHAIM3a U OLIEHKH 3auem
COBPEMEHHBIX HayYHBIX JIOCTHIKEHHH U
PE3yIBTATOB JESITENEHOCTH 10 PEIIEHHUIO
UCCIIEIOBATENBCKUX U IIPAKTHYECKUX 3a/1a4, B
TOM YHCJIE B MEKAUCIUILTMHAPHBIX 001aCTIX

Kon B2 (VK-1)

3name: 0 1-29 30-59 | 60-89 | 90-100 | - unousudyansroe cobecedosanue, peghepam,
METOMbI Hay4YHO-HCCIIEA0BATEIBCKOM 3auem
JESITeTLHOCTH
Kon 31(VK-2)
Bnaoems: 0 1-29 30-59 | 60-89 | 90-100 | - unousudyanvroe cobecedosanue, pedhepam,




TEXHOJIOTUSIMH OIICHKU PE3YJILTATOB
KOJIJIEKTUBHOH IESTEIHHOCTH 0 PELIEHHIO
HayYHEIX U HAYYHO-00pa3oBaTeIbHEIX 33134, B

TOM HHUCIIC wohv\EQMOM Ha WHOCTPAHHOM S3bIKE
Kox B2(VK-3)

3a4em

3namo: 1-29 30-59 60-89 | 90-100 | - unousudyanvnoe cobecedosanue, peghepam,
CTHJIMCTHYECKUE OCOOCHHOCTH IPEICTABICHHS 3auem

PE3yJIbTaTOB HAYYHOH AESATEIFHOCTH B YCTHOM

U MMCbMEHHOH (opMe Ha rocyaapCTBEHHOM H

MHOCTPAHHOM SI3BIKaX

Konm 32(VK-4)

Braoems: 1-29 30-59 60-89 | 90-100 | - unousudyanvroe cobecedosanue, pegepam,
HaBBIKAMHU aHAJIM3a HAYYHBIX TEKCTOB HA 3avem

roCy1apCTBEHHOM U HHOCTPAHHOM SI3bIKaX

Kon B1(YK-4)

Ymemn: 1-29 30-59 | 60-89 | 90-100 | - unousudyanvroe cobecedosanue, pegpepam,

cobuparb, OTOUPATh U UCIIOIH30BATE
HeOOXOOUMBbIE TaHHBIE U 3P PEKTHBHO
MIPUMEHSTH KOJIMYECTBEHHBIE METOIBI UX
aHaIu3a

zadem




ol B A B o .

10.

11

13

DOH/BI OLEHOUHDBIX CPEACTB, HEOOXOUMBbIE /LISl OLEHKH Pe3yJbTATOB o0y4eHus

IIpiMepbl BONPOCoB K MPOMEKYTOYHOMY KOHTPOJII0 (TeMbI pedepaTos, BONPOCHI /ISl HHAMBHAYAJBLHOI0 cobece0BaAHUS):

Bo30yx/eHHbBIE COCTOSIHMS MOJIEKYI, IIyTH U KAHETHKA X 00PA30BAHMS U JAUCCHTIAINH.

OcobennocTy AeHCTBHS PasIUHBIX IMAna30HOB YD U3ITydenusl, MOBpexXIaromme 5QeKTs, ¢ororHakTHBaIMs, oTOpEnapaIHs.
OcHoBHbIE HOPMBI aAKTUBHPOBAHHOT'O KUCIOPO/IA, ITyTH BOSHUKHOBEHHS B TEMHOBBIX H CBETOBBIX peakuusx, UX NpeBpalleHHus.

Brusinue cBeTa Ha pa3BUTHE JKMBBIX OPIaHU3MOB, CBET Kak (hakTop MophoreHesa.

OcHOBHbIE 3aKOHBI (OTOXMMHH H THIIB! HOTOXHUMHUYECKHUX PEAKIIHIA.

HeiictBre YO Ha HYKIIEHHOBBIE KHCIOTHL, GEJIKH B MEMOpaHHBIE CTPYKTYPEL.

CrexTp conHeuHoro usyyenns. OCHOBBI K 0COOEHHOCTH NeHCTBHS M3TydeHui B YD, Buaumoit 1 UK o6racTsix CIIEKTPA Ha OPraHU3MBEI.
©oTOMHIrHOMPOBAHKE U POJIb BUOJTAKCAHTHHOBOTO LIUKIIA B MCCUITAIAY TIOTJIOIEHHON SHEpruu pu poTocuHTE3E.

OCHOBHBIC OHOJIOrHYECKH BaXKHbIE TUTMEHTEL, CTPOCHHE H CIIEKTPOCKOMHS. XpoMO(OpE 1 dayopodopsl. Xpomaruueckne afanTary.

©oT0OHOPEAKTOPbI, OCHOBHBIE BUIbI. [IpHHIKIET paspaGoTKy. [IpOMBIIIIEHHOE KYIbTHBHPOBAHHE MHUKPOOPTaHU3MOB.

. S@SEESEWH 3alIuThI eOHOOEEAQHEQOOKOﬂO arirapara oT @OHOONNOH_SHQ.:UEM,HX EOE.UONA.NOEEM. Poib KapOTHHOHUOOB.
12.

Moieky sipHbIC MEXaHU3MBI 3AIUTHL POTOCHHTE3HPYIOIIMX OPTAHU3MOB OT OTOOKHCIHTELHOTO crpecca.

5 EHVH\:S@E@ESO OIITUYECKUX METOJIOB B OMOTEXHOJIOTUN U MOHHTOPHUHI'€ COCTOSTHUS CPEIBbI.
14.

15.

brorexnonorunyecku 3Ha9uMEIe HOTOTPODHBIE MUKPOOPTaHU3MBL.

Hcnonb3zosanue QuryopecneHyy XiIopodumia mist oneHKH (QYHKIHOHAIBHOTO COCTOSHHS KIETOK pacTeHHi B JIAOOPATOPHBIX M IIOJIEBBIX
ycnoBusX. MHykius ¢uryopecieHnmm.



ITPOI'PAMMA
3a4era no cneukypcey «@oropusuonorust GoToTpoPHLIX MUKPOOPraHHIMOBY

Paspen 1. OBIIVE ITPEJICTABJIEHMS O B3AUMOJIEVCTBUM OIITUYECKOI'O U3JIVUEHUS C XXUBBIMU OPTAHU3MAMM.

Tema Ne 1. Beenenue.

Ipenmer «DoTodusnonoruss HOTOTPOYHBIX MHUKPOOPraHU3MOBY. I[IOHSTHS «aBTOTPOGHOCTEY, «(POTOTPOPHOCTEY), «OKCHUTEHHEBIH (HOTOCHHTE3Y,
«HEOKCUTeHHBIH (POTOCHHTE3», «OHOIKOHOMHUKA», «OHOTEXHOJIOIHSI MHKpPOBOJIOpOCIe». buorexnonmoruss HororpodoB M II0OANBHBIE BBI30BEI
COBPEMEHHOCTH.

Tema Ne 2. JnexTpomMarauTHoe H3iydenne. J{Hana3oHbl 3JeKTPOMATHUTHOTO W3ay4enus. CBer.

OCHOBBI B3aMMOIEHCTBHS 3IEKTPOMAarHUTHOTO M3IIYYEHHs! C BENMIECTBOM. B036YkKIeHHBIE COCTOSHYS MOJIEKYJI, IIyTH UX 00pa30BaHMs U JUCCHUIIALNH,
KMHETHKa peakiui. CHeKTp CoJHeYHOro wusiydeHHs. OCHOBBI M OCOGEHHOCTH JEHCTBHS M3IyYeHHI B yiabsTpapuoneroBoit (Y®), BuauMOH u
HH(ppaKpacHO# 06IacTaAX criekTpa Ha opraHusMsl. Jlosumerpust YD m3nydeHus.

Tema Ne 3. B3anmozeiicTBie cBeTa ¢ MOJIEKYJIaMH H KJICTKAMH JKUBbIX opranuzmos. Iloromenmue, oTpaxkenmue, paccesiHUe.

DotoMeTpusl, aKTUHHOMETPHSI U €JMHHUIBI M3MEPEHUH CBETOBBIX IIOTOKOB. IIOHSTHE O KBAHTOBOM BBIXOJE ¢oronporieccoB. OCHOBHBIE 3aKOHBI
(I'porryca, Ditnmreiina-1lltapka, Bynsena-Pocko) u THIbI hoToxuMmUYecKuX peakimit. THITb OTOGHOIOrHYECKHX peakiuid. BzaumonelcTBrE KIETOK
MHKPOOPraHH3MOB €O CBETOM. OCOOCHHOCTH MOINONIEHHE CBETA KIIETKAMU MHKPOOPIaHU3MOB. POJIb U THIIBI CBETOPACCESHHUSL.

Tema Ne 4. JIromunecnennus. Oayopecuennus. Docdopecuenims.

WsiyyatenbHast uccunanus Bo30yKIEHHBIX COCTOSIHUM MoneKyi1. DiryopeciieHIus X1opohuiios. KBaHTOBbIH BEIXOI ¢yopecneHIMU XJIOPOGHUIIOB
B KJIeTKaX U B pactBope. Jltomunecuentnas muxpockomus (CSLM, FRET, FLIM). Busyanu3sarust KOMIIOHEHTOB, CTPYKTYp M IIPOLIECCOB B KJIETKaX
MHUKPOOPraHU3MOB U IIPUHIUIIEI 00paboTKa H300paXKEHHI.

Tema Ne 5. OcHoBHBIE MUTMEHTHBIE XPOMO(OPDI, (i1yopohopbl MHrMeHTDI, 00JIACTH HX NPAKTHYECKOTO IPUMEHEeHHSI.

OcHoBHBIC OMOJIOITMYECKH BAXHBIE TMUTMEHTHI, CTPOCHHE XPOMOQGODPHBIX M (IyOpodOPHBIX IPyHI. IIMrMEHTEI, YYacCTBYIOIIUE B TOTJIOIIEHUH
(GoToCHHTETHYECKN aKTUBHOM pajMaliuy y Pa3iH4HBIX TPYIN MHKPOOPTAHH3MOB U HX CBS3b C OCOOEHHOCTAMH cpensl obutanus. [IpakTuyeckoe
3Ha4YEHUE ITUTMEHTOB.
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Paznen 1. ACCUMUJISILIVISI CBETOBOM DHEPI'MU, MEXAHU3MbI OOTOIIOBPEXIEHWS 1 3ALLIUTHI OT HETO.

Tema Ne 6. Opranusanus n GyHKUHOHHPOBAHME GOTOCHHTETHIECKOr0 anmapara.
Oprauusanust  (HOTOCHHTETHYECKOTO —ammapara [IMAaHONIPOKAPHOT M JYKapHoT. TemHOBEIe peakimu ¢orocunTesa. DoTOCHHTETHYECKAS W
aHamepoTHyeckas Gukcamus yrnepoaa. [lepeHoc 31eKTpOHOB B 9JIEKTPOH-TPAHCIIOPTHOH LEH XJIOPOIIaCTOB.

Tema Ne 7. IIurMeHThI, XpOMATHYECKAS AXANTALMS.
XpoMaTruyecKHe aJanTalidyl y MHUKPOBOAOPOCICH. AanTamus OMIMEHTHOrO amniapara K NEHCTBUIO M3Jy4eHHH B BHIUMOM U Y wacTsaX crekTpa.
MoexysipHbIe MEXaHU3MBI aTANTaUK (OTOCHHTE3HPYIONIMX OPIaHU3MOB K (booToxucIHTENBEHOMY CTpECCY.

Tema Ne 8. Peryasiuus porocunresa.
Mexanu3smbl peryssimu GpotocunTesa. CBeToBas Kpubast. Perysiust cBeTocobupatomei anTeHnsL. Heoroxumuueckoe Tyenue, ero BUIbL

Tema Ne 9. PagukaibHble M HEPaAHKAIbHbIE MEXAHU3MbI (doronoBpexnenns.

OcobOeHHOCTH [EHCTBHS pasTHYHBIX AManasoHoB YO wu3mydeHus, nospexiatorne sgpdexTel, Gporounakrupamus. Jeiicteue VO ma HYKJIEUHOBEIE
KHUCIOTH U Oenku. PoTopenapanust moBpexIeHnii. MexXaHH3Mbl TOKCHUYECKOTO TeHCTRHS repOHIEI0B Ha (OTOCUHTETHIECKHH almapar 1 HX CBA3b C
(oronecTpykTUBHEIME COOBITHSIME. [IpuMepsl (OTOOKHCIHMTENLHON rHOeH Yy MHKpPOOpPraHusmMoB. DOTONMHAMUYECKOE AEHCTBHE W €ro THUIIBL
IIprumepsl GOTOCEHCHOUIU3ATOPOB Y MHUKPOOPraHU3MOB; HX POJb Kak ororokcunoB. OcHOBHBIE (OPMBI AKTHBHPOBAHHOTO KHCIIOPOJa, TYTH
BO3HMKHOBCHUE B TEMHOBBIX M CBETOBBIX PEAKIUSIX, UX [IPEBPALICHUS

Tema Ne 10. ®oTo3amuTHBIC MEXAHH3MBI Y POTOTPOGHBIX OPraHH3MOB.

E@SEES&E& 3alIuThI %OHCOSmHQHSJOONOﬂO amnmapara oT @OA,OOHASOH_SHQ._WEWHX Eowﬁoxﬂﬁmﬁmn HHU3KOMOJICKYJIAPHBIC IICPEXBATUYUKHU KHUCJIOPOJHBIX
paauKalIOB U JIMITUAHBIC aHTHOKHCIAHTEI, CYIICKpOKCHAAUCMYTa3a u APYru€ KOMIIOHEHTHI ITUKJIa vmmbswobhmu.Pombvr TYIIUTECIN CUHTIJIETHOI'O
Kuciopona. MexaHu3MbI ACTOKCHKAIMKU KUCJIOPOAHBIX paguKaJIOB U CUHIJIETHOT'O Kucjopoaa. Pons KapOTHUHOHIOOB. GOHOEIHEQSﬁOwNEEO H pOJIb
BHUOJIAKCAHTHHOBOI'O IMKJIA B IUCCHUITAIIUH TTOTJIONIEHHONH SHEepruu. Onruueckoe OKpaHUPOBAaHHUE. .

Tema Ne 11. OnTuyeckast cnekTpockonus GoToTpodos.
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IIpuMeHeHHE ONTHYECCKAX METOJIOB B OMOTEXHONOIMH M MOHHTODMHIE COCTOSIHHS Cpeibl. JIMCTAHIMOHHOE 30HIUpoBaHue. HemecTpykTHBHOE
ONpENEICHUE CONCPIKAHMS IMTMEHTOB B KIIETKaX. Pa3paboTka ajropuT™MOB IIsl JUCTAHIIMOHHOTO 30HIMPOBAHHSL.
Tema Ne 12. @ayopecueHTHbIE METOABI AHAN3A (POTOCHHTETHYECKOTO ANNAPATA.

Hcnonb3oBanue (iryopecleHINH XJIOpohiLIa s ONeHKH (YHKIHOHAILHOTO COCTOSHHUS KIETOK pacTeHuil B 1aOOPATOPHBIX M HOJIEBHIX YCIOBHSX.
Unnyxmus ¢iayopecuennuu. JIP-rect.

Paspen III. BUOTEXHOJIOI'MST ®OTOTPODHBIX MUKPOOPT'AHU3MOB

Tema Ne 13. OcHoBBI 6HOTEXHOJIOTHH MHKPOBOIOPOCIEH.

KynmsruupoBanye (GOTOTPOPHBIX MHKPOOPraHH3MOB H (OTOGHOTEXHONOTHs. BHOpecypchl. BHONpOayKTH M3 MHUKpoBozpopocieit. Ilpuponusie u
HHKEHEPHBIC IITaMMbl. ONTHMU3aIMs Ky IbTHBHPOBAHHS MUKPOOPranu3MoB. IlepepaboTka 6HoMacchl.
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