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Mporpamma amcumnninHbl "dyHKUMOHaNbHas aHaToMust MUKpobHoW knetku"; 020400.68 Bruonorus; goueHT, K.H. ApynnuHa [.P.

Mporpammy avcumnnuHbl paspabotan(a)(vn) aoueHT, K.H. ApynnunHa O.P. kadenpa mukpobruonorum
NPMub otaoeneHue pyHaoameHTanbHon MeamumHsl , kasfes@gmail.com

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto kypca "®yHKUuMoHanbHas aHaTtoMusi MUKPOOHOW KneTkn" SIBNSIeTCS 3HaKOMCTBO MarncTpaHToB
C NocneaHuMM OOCTUXEHMSIMU B 06NaCcT MakpOMONEKYNSIPHOM OpraHn3aumm KNeToYHbIX CTPYKTYP
MUKPOOPraHN3MOB 1 UX (PYHKLUMOHANbHBIM 3Ha4YeHneM. CTpoeHne MUKPODOHbIX KNETOK PACCMOTPEHO C
NO3nLNIA NX PYHKUMOHANbHOrO 3HavyeHms. OCHOBHOE BHMMaHME Kypca CoCpenoTOHEHO Ha
nccnenoBaHUaX BHYTPUKNETOUYHbIX U MOBEPXHOCTHbBIX CTPYKTYP nNpokapuoT. PaccmarpusatoTcs
BOMPOCHI, CBSI3aHHbIE C HBUOXMMNYECKMM COCTABOM 1 MaKPOMOJIEKYNSIPHOW OpraHm3aumeit kancyn,
XFYTUKOB, OUMBPWIA N OpYyrvx cneunuyeckmx ans npokapuot cTpykTtyp. ConoctaBnsieTcsi CTpoeHme
KNETOYHbIX CTEHOK BakTepunii, apxei, APOXXKEBbIX KNETOK 1 rpnboB. MprMBoasTCS CpaBHUTENbHbIE
LaHHbIe MO CTPOEHMIO bakTepranbHOrO reHoMa 1 ero OTINYKID OT SIAEPHOro annaparta ayKapworT.
MN3yyatoTcs Bonpochkl, CBSI3aHHbIE C OpraHn3aumnelt abixatenbHoro n 6enoKCUHTE3NpPYLWEro
annapata 6akTepumanbHbIx kKneTok. Viccneaytotcs npouecchl TpaHcnopTa BEeWecTB 1 TpaHciokaumm
6enkoBbIX MONEKYN Yepe3 MeMbpaHy. AHANU3NPYIOTCS TEOPETNYECKMNE OCHOBbBI POCTa, PA3MHOXEHMS
n opndpbdpepeHuraumm MMKPOoOpraHnM3mMoB.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHHas yyebHas aucuunnnHa BkntodeHa B pasgen " ®TO.5.1 dakynbTaTvBbl" OCHOBHOW
obpaszoBartenbHoit nporpammbl 020400.68 Bronorns n oTHocUTCs K 6a30BOM
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1 kypce, 1 cemecTp.

[aHHas yuebHas aucumunnnHa BkntodeHa B pasgen " ®T[.5.2 dakynbTaTvBbl" M OTHOCMTCS K
6as3oBoii (obwenpodeccunoHanbHoi) yactn. OcamBaetcs Ha 1 kypce (1 cemecTp).

Limkn gucumnanHbl no yuebHomy nnany: dT.1

OuvcumnnuHa "®yHKUMOoHaNbHas aHaTOMNs MUKPOBHOI KneTkun" siBnsietcs 6a30Boi cocTaBnsiowwel
pPas3nnyHbIX OUCLMMNNVH, BXOASWMX B MPOrpaMmmy noaroToBKM MarucTpos no HanpaeneHuto 510600 -
"Buonorns".

OucumnnuHa 6a3mpyeTcs Ha 3HaHKSAX, NPUOBPETEHHbIX Hakanaspamu Npu N3y4yeHnumn obLiei
MUKPOBMONOrnn, LMTONOrUN MAKPOOPTraHN3MOB, BUOXUMUN, MONEKYNSIPHOM B1ONOrnn, LUTONOMN,
dom3nonornm pacteHui, reHeTukn u ap. Npu npoxoxaeHny SUCLMNANHBLI Y MarucTpaHToB
3aknagpiBaloTca 6a30Bble 3HaHNS AN ryboKOro yCBOEHUS crneunanbHbIX GUCUMMINH:
"MegnumHckas mukpobuonorua™, "MimmyHonorus", "MeHeTnka MmkpoopraHmamos", "CaHntapHas u
nuwesas Mmkpobuonorus”, "leHHasa nHxeHepus", "Buomembparbl” n op. MprnobpeteHne
hyHOAMEHTaNbHbIX 3HAHWIA NO AucunnanHe "®yHKUMOHaNbHAS aHaTOMMUS MUKPOOHOM KneTkn'"
ABNAETCSA BaXHbIM KOMMOHEHTOM LIeIOCTHOrO eCTECTBEHHOHAYYHOr0 MMPOBO33PEHMS
MUKpobuonora. 9ta AncuMnIMHa onpeaensieT BaxXHyo CBA3b MEXAY BCEMU AMCLUNINHAMM
MarncTepckol NporpaMmbl NOArOTOBKM B Marmctpatype "Marunctp 6ruonorun” no HanpaeneHuto
510600 - "Buonorns".

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemor KOMNETeHLUN

NOHMMaEeT COBPEMEHHbIE NPO6NeMbl BMONOrnK U NCNONb3yeT

LLndop komMneTeHLUH

MK-1

HOAaMeHTanbHble buonornyeckue n TaBneHus B
U e e
KOMreTeHuunn) P

pelweHnsa HOBbIX 3a4a4
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LLincpp komneteHumu npwoGpePE:::ag(ﬁgngTeHum
MK-2 3HaeT 1 Ncnonb3yeT OCHOBHbIE TEOPUN, KOHLIENLUN U
(npodhbeccmoHanbHble NPVHUMNbI B N36paHHO obnacTn 0esaTenbHOCTH, CnocobeH K
KOMMeTeHuunm) CUCTEMHOMY MbILWNEHNIO
MK-9 npodpeccmnoHanbHO opopMnseT, npencTaBngeT n goknagbiBaet

pe3ynbTaTtbl HAy4HO-UCCNEen0BaTENbCKUX U
NPON3BOACTBEHHO-TEXHONOrMYECKUX PaboT Mo yTBEPXAEHHBIM
dhopmam

(npodbeccmoHanbHble
KOMreTeHuun)

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

MaruncTtpaHTbl, 3aBeplmnBlLnE U3y4eHNEe OAHHOW OUCLUMNUHBI OOMXHbI:

- obnapatb TEOPETUYECKNMUN 3HAHMAMUN 00 OCHOBHBIX CTPYKTYPHbIX KOMMOHEHTAX KNEeTOK NpoKapuoT
N 3yKapwor;

- NOHMMATb CBA3b CTPYKTYPHbIX KOMMOHEHTOB K/IETOK C UX QOYHKLINAMU;

- OPMEHTNPOBATbLCA B BOMPOCAaxX pPocTa, pa3MHOXeEHNa 1 audpdpepeHumaum MMKPOoOpraHM3mos.

- YMETb NPUMEHATb NONYYeHHbIE 3HAHUS B npouecce paboTbl B obnacTu Hayk "Mukpobuonorms” un
"Bupyconorus".

2. DONXEH yMeTb:

MaruncTtpaHTbl, 3aBeplmnBLLnE U3y4EHNE OAHHOWN OUCLUMNUHBI OOMXHbI:

- obnagatb TEOPETUYECKUMUN 3HAHMSMUN 00 OCHOBHBIX CTPYKTYPHbIX KOMMOHEHTaX KNeTok NpoKapuoT
N 3yKapwuorT;

- MOHUMATb CBA3b CTPYKTYPHbIX KOMMOHEHTOB K/IETOK C UX (PYHKLNAMN;

- OPUEHTUPOBATbLCS B BOMPOCAX POCTa, Ppa3MHOXeHUs 1 gudpdpepeHunaumm MMKPOopraHM3mMoB.

- YMETb NPUMEHATb NONYYEHHbIE 3HAHUS B NpoLecce paboTbl B obnacTtu Hayk "Mukpobuonormsa” un
"Bupyconorusa”.

3. ONXEH BnaneThb:

MarucTpaHTbl, 3aBepLmBLINE N3YHEHNE OAHHON ANCLMMAWHbBI OOMXHbI:

- 0bnafatb TEOPETUHECKUMU 3HAHNAMUN 06 OCHOBHBIX CTPYKTYPHbIX KOMIMOHEHTaX KNETOK NPOKapuoT
N 3yKapwoT;

- MOHUMATb CBSA3b CTPYKTYPHbLIX KOMMNOHEHTOB KNETOK C MX (PYHKLNAMM;

- OPVEHTUPOBATLCS B BONPOCAX POCTa, Pa3MHOXEHMS 1 anddpepeHLmaLmm MMKPOOpraHM3MoB.

- YMETb NPUMEHATb NONYYEHHbIE 3HAHUS B NpoLecce paboTbl B obnacTtu Hayk "Mukpobuonormsa” un
"Bupyconorus”.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CTyneHT OOMXEH OEMOHCTPUPOBATb CMOCOBHOCTb N FOTOBHOCTb MCMOb30BaTh MNOMy4YEeHHblE 3HAHNS
Mo AMCUMNAMHE NPV NOATrOTOBKE, BbINOMHEHUN 1 3aLUNTE MArMCTEPCKOW BbiMYCKHOM paboThl, a Takxe
N MPW PELLEHNN HAYYHO-NCCNea0BaTeNbCKMX 1 MPON3BOACTBEHHO-TEXHONOMMYECKMX 3aaay B Oyaylwei
npogpeccnoHanbHoOM OeaTenbHOCTH.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0eEMKOCTb ANCLMINIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4eT B 1 cemecTpe.

CyMMapHo No amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

KETPOHHBH
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86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetTBopuTENbHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunivHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Henens MX TPYAOEeMKOCTb Tekywiume coopmbl
N ‘D'"Kn't""';vs""b'/ CewleCTpceM'g.'crpa (B yacax) Y(L(I)J'HTpg;ﬂp
By Nek ImI1pa|(T|/|--|eC|(|/|eJ1a60paTop|-|b|e
u 3aHATUA pa601b|
Tema 1. BaxHenwne
CBOWCTBa
MUKPOOPraHM3MOB, X
1.|npr3Haku un 1 2 2 0
pa3Hoobpasue.
Mopdponorus
MUKPOOPraHn3MOB.
Tema 2.
[oBEpPXHOCTHbIE
2. CTPYKTYPbl MUKPOBHbIX 1 2 6 0
KNeToKk.
Tema 3. [IBnxeHue
3. HakTepuii. 1 2 4 0
Tema 4.
4.|UntonnasmaTtuyeckas 1 2 4 0
membpaHa.
Tema 5. TpaHcropTHas
. yHKLMS MeMbpaH. 1 0 4 0
Tema 6.
OHepreTuyeckas
6.|doyHKUMS MeMBpaH 1 0 4 0
(MembpaHHoe
goochopunuposaHme)
Tema 7.
BenokcuHTesupyowmn
7. annapar 1 2 4 0
HakTepuanbHo KNeTKu.
Tema 8.
8.|UuTtonnasmatunyecknin 1 0 2 0
KOMMapTMEHT.
Tema 9. ['eHeTU4eCKUN
g [2NNapat npokapuoT v 1 5 4 0
ero
PYHKLNOHNPOBAHME.
Tema . NTorosas 3ayer
. 1 0 0 0
doopma KOHTpons
NToro 12 34 0

4.2 CopepXxaHue ONCLUMIUHDI
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Tema 1. BaxHenwmne cBOMCTBA MUKPOOPraHM3MOB, UX NPU3HaKU U pa3Hoobpasue.
Mopdoonorna MuKpoopraHm3moB.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BaxHeiiwne cBONCTBa MMKPOOPraHN3MOB, UX NPU3Haku 1 pasHoobpasve. Mopdonorus
MUKpoopraHnamos. ObLiee NpencTaBneHne o CTPoeHN MUKPoBHoI kneTkm PasHoobpasmne
MUKpOOpraHn3MoB. bakTepun, apxen, BUpycol. BaxHeiwmne cBoNCTBa U NpU3HaKK
MUKpoopraHnamoB. MHoroobpasune MecT 0butaHust MUKpoopraHnamoB. Mopdoonorus
MUKpPOOpraHnamMoB. PopMbl 1 pasmepbl bakTepuanbHoi knetkn. O AHOKNETOYHOCTb - OCHOBHAS
hopma opraHusaumm Mnkpobos. [JmanasoH pa3MepoB MUKPOOPraHW3MOB (?KapinkoBOCTb? 1
?2rnraHTnam? npokapmotos). O6OCHOBAHME MUHUMANbHbBIX KNETOYHbIX Pa3MepoB CBOOOAHOXMBYLLNX
MUKPOOPraHn3MoB. CBA3b MeX Iy BENNYNHON 06bekTa 1 ero CTPYKTYPHOW CNOXHOCTBIO B MUPE
MUKPOBOB. COOTHOLEHNE MEX Y KNEeTOYHO NOBEPXHOCTbIO 1 06 bEMOM Kak BO3MOXHAS NpuYMHa
OrpaHuYeHnsi BEPXHEro npenena pasmepoB MUKPOOpPraHnaMoB. CTpoeHne MUKPOBHOI KNeTku.
OTAnYms CTPOEHMS KNETKM NPOKapuUoT 1 aykapnoT. OCHOBHbIE YePTbl CTPOEHMS MPOKAPUOTHOM
Knetku. Xummyeckuii coctae knetkun. ObsizaTenbHble 1 BapuabenbHble CTPYKTYpPbl KNETKN.
BaxHeiiwne cBOMNCTBa MMKPOOPraHN3MOB, UX NPU3Haku 1 pasHoobpasve. Mopdonorus
MUKpoopraHnamos. ObLiee NpencTaBneHne o0 CTPoeHN MUKPoBHoI kneTkm PasHoobpasmne
MUKpOOpraHn3MoB. bakTepun, apxen, BUpycol. BaxHeiwmne cBoNCTBa U NpU3HaKu
MUKpoopraHnamoB. MHoroobpasune MecT 0butaHust MUKpoopraHnamoB. Mopdoonorus
MUKpPOOopraHnamMoB. Popmbl 1 pasmepbl bakTepuanbHoi knetkn. O AHOKNETOYHOCTb - OCHOBHAS
dhopma opraHusaumm Mnkpobos. [JmanasoH pa3MepoB MUKPOOPraHW3MOB (?KapinkoBOCTb? 1
?2rnraHTnam? npokapmotos). O6OCHOBAHME MUHUMANbHbBIX KNETOYHbIX Pa3MepoB CBOOOAHOXMBYLLNX
MUKPOOPraHn3mMoB. CBA3b MeX Iy BENNYNHON 06bekTa 1 ero CTPYKTYPHOW CNOXHOCTBIO B MUPE
MUKPOBOB. COOTHOLEHNE MEX DY KNEeTOYHON NOBEPXHOCTbIO 1 06 bEMOM Kak BO3MOXHAS NpuYMHa
OrpaHuYeHnsi BEPXHEro npenena pasmepoB MUKPOOpPraHnaMoB. CTpoeHne MUKPOBHOI KNeTku.
OTAnYms CTPOEHMS KNETKM NPOKapuoT 1 aykapnoT. OCHOBHbIE YePTbl CTPOEHMSI MPOKAPUOTHOM
Knetku. Xummyeckuii coctae knetkun. ObsizaTenbHble 1 BapuabenbHble CTPYKTYpPbl KNETKN.

npaktnyeckoe 3aHsitne (2 4aca(os)):

MHoroobpasue MrukpoopraHnamoB. baktepuu, apxebaktepun, Bupycol. BaxHeiwwne cBolicTea
MMKPOOPraHn3MoB, NX Npu3Haky n pasHoobpasne. MHoroobpasne MecT obuTaHms
MUKpOOpPraHnamoB. OOHOKNETOYHOCTb - OCHOBHAs oopMa opraHm3auum Mukpo6bos. [manasoH
pa3MepoB MNKPOoopraHn3amMoB. OBOCHOBaHNE MUHMMATbHBIX KNETOYHBIX Pa3MeEpPOB
CBOOOOHOXMBYLINX MAKPOOPraHn3MoB. CBA3b MeX Iy BENNYMHON 06BEKTA 1 €r0 CTPYKTYPHOW
CNOXHOCTbIO B MMpe MMKPOO0B. COOTHOWEHNE MEXAY KIETOYHON MOBEPXHOCTLIO M 06 bEMOM Kak
BO3MOXHas NpUYNHA OrpaHMYeHns BEPXHEro npeaena pasMepoB MUKPOopraHmamoB. OTnnyns
CTPOEHUS KNEeTKN NPOoKapmoT 1 aykapnoT. OCHOBHbIE YepTbl CTPOEHNS NPOKAPUOTHON KNETKMU.
CTpoeHne, XMMnU4eckuin coctas 1 PYHKUMM OTAENbHbIX KOMIOHEHTOB KNETOK.

Tema 2. [MoBepXHOCTHbIE CTPYKTYPbl MUKPOOHbIX K/ETOK.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MoBEepPXHOCTHbIE CTPYKTYPbl MUKPOOHBIX KNETOK CNn3nCTbie Cnou, Kancynbl 1 Yexnb:
pPacnpoCTPaHEHHOCTb, XMMUYECKMIA COCTaB, CTPOEHME, GOYHKLIMUN. S-COWN: XUMUYECKNIA COCTaB,
CTPOeHMe N oyHKUMK. KneToyHas CTeHKa: XMMNYECKMA COCTaB U CTPYKTYpa, oyHKumMn. CTpoeHme 1
PYHKLMKN OTAENbHBIX KOMMOHEHTOB KNIETOYHOW CTEHKU: MypenHa, TENXOEBbIX KUCNOT,
nMnononnucaxapunos U NMNONPOTENHOB. BnnsHue ycnoBumii KynbTUBMPOBAHUS HA pa3BUTME
KNETOYHOWN CTeHKN. CMHTE3 KOMMOHEHTOB KNETOYHbIX CTEHOK BakTepwuid. MpoTonnacTsl,
coeponnacTbl, L-goopMbl. [unn: cTpoeHne, pacnpoCTpaHeHHOCTb, BuAabl, oyHKUMK. KneTouHble
BbIPOCTbI: MPOCTEKM, WiMbl, Tpyb4aTble BbIPOCTbl M Ap. OpraHn3aums NoBEPXHOCTHbLIX CTPYKTYP Yy
apxeit. OTnmunTeNnbHbBIE 0COOEHHOCTU KNETOYHBIX CTEHOK apxei (NCeBOOMYPENHOBbIE,
retepononMcaxapuiHble, rmMKonpPoTENHOBLIE 1 6enKoBbIe). MOBEPXHOCTHBIE CTPYKTYPbI APOXXKEN 1
MULLeNManbHbIX FPUOoB.

npakTnyeckoe 3aHsitne (6 4aca(os)):

CneumannsnpoBaHHble KOMNapTMEHTbl (MUKPOKOMMAPTMEHTbI, NPUAATOYHbIE CTPYKTYpPbI KNneTku) 1)
MOKPOBbI - Kancyna - cnuab -4exon 2) NoBepxHOCTHble opraHennsl: - Wwvnbl - Llenntonocomsl -
SkcTpauenntonsipHble ra3oBble 6annoHsbl.

Tema 3. [ BUXeHne 6aktepun.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

LBnxeHune 6aKTep|/||7| OCHOBHbIE TUMbl OBUXEHUS. )KFyTI/IKI/l 6aKTep|/||7|, NX HACNO N pacnonoXxeHune.
Buoxmnmmnyeckoe CTpoeHune n MmakpoopraHmdauns Xrytmnkos. I/ImmyHonormquKme CBOWCTBA.
["eHeTuKka, MexaHM4Yeckme CBoCTBa tpnarennsgpHoro motopa 6aKTepI/II7I. LBnxeHune npwn nomoLn
XKryTuUKOB. Takcucbl KNeTok. MOﬂeKyﬂﬂprIVI MEeXaHN3M XeMOTakKCuca rpamoTpmuaTenbHblX
6a|<Tep|/||71, MMELWNX XIyTUKWN. LsnxeHne cnmpoxer. Ckonb3awmin n BpaLI.I,aTe}'IbeIVI TUMNbI
OBUXEHNA. ¢neKcmpy|omee nBuxenue. lNnaesaHne n poeHune. MoaTarvearowWwmin TUN OBUXEHNS U €ro
3HavyeHne ona popmrpoBaHms 6uonneHok. Munu IV Tnna. LBnxeHune no TNY CKOJIbXKEHUA.
Pa3Hoo6pa3V|e MEXaHN3MOB CKOJIbXEHUA Y pa3HbIX TAKCOHOMUYECKUX rpynn 6aKTep|/||7|. LBnxeHuve
MI/IKCO6aKTepI/II7IZ A-OBUXeEHNE, S-ABUXEHNE. rlpVIMI/lTI/IBHbIe PopMbl MEXKNETOYHOr0 MaTpukeca n
KOHTaKTHOM OPUEHTUPOBKN Y MVIKCO6aKTepI/1I7I. MexkneTo4yHas curHannaaums npn BN>XXeHunn
M|/||<co6a|<Tepvu7|. MexaHn3M CKONbXeHUs TPUXOMHbIX LlVIaHOGaKTepI/IVI. LBrxeHne naTtoreHHbIX
6a|<Tep|/||71 BHYTPU KNETOK MakpoopraHn3ma Xo3simHa, OCHOBaHHOE Ha akKTUHeE.

npaktudeckoe 3aHsitne (4 yaca(os)):

Tunbl grxeHns npokapnotos 1. C noMoLbio Xrytuka(os): - [naBaHne ¢ MOMOLLbIO XIyTUKOB -
JBuXeHne cnnpoxeT ¢ NOMOLLbIO Nepunia3mMaTU4eckmnx Xrytmkos - PoeHne ¢ nomoLbio
MHOIOYMCNEHHbIX XryTUKOB 2. [loaTsarnsatowee AsMXeHue ¢ nomolbio nunen 1V tuna 3.
CkonbxeHue 4. [1BnxeHne, OCHOBAHHOE Ha akTMHe MeToabl BbISiIBNEHNSI MOABUXHOCTU 6akTepuiA.

Tema 4. Liutonnaamarnyeckas MmembpaHa.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OnemeHTapHas MembpaHa, ee XMUYECKUIA COCTaB 1 MakpOMONEKYNSipPHAs OpraHm3auus.
OcobeHHOCTU CTpoeHUs MeMbpaH BakTepuii U apxei. DYHKUUN OTOENbHbIX KOMMIOHEHTOB
mMembpaHbl. OCHOBHbIE cBOViCTBa BioMeMbpaH. HapyxHas membpaHa, umtonnasmaTunyeckas
MembpaHa 1 BHyTpuumuTonnasmMaTnyieckne MmembpaHbl: pacnpoCTPaAHEHHOCTb N OYHKLUUN.
MembpaHHble 06pa30BaHNs: ME30COMbI, XPOMOCOMbI. KBa3un-aykapunoTtnam. KomnapTmeHTanmsaums y
npokapnoT. DyHKUUN MeMbpaHHbIX 06pa3oBaHuiA. YyacTue umtonnasmaTnyeckon MemopaHsl
MpPOKapMoT B pasnnyHbix MeTabonmyeckux npoweccax.

npakTnyeckoe 3aHsitne (4 4aca(os)):

MakpomonekynsapHas opraHm3auns LmTonnasamatnyeckoin MemobpaHbl. XMMMYECKMin cocTas
6romeMbpaH 1 0COBEHHOCTUN NX CTPOEHMS Yy BakTepuin n apxeir. DyHKLUUN OTAENbHbIX KOMMNOHEHTOB
MeMbpaHbl. DYyHKLMN LMTONNa3MaTn4yeckon membpaHsoi.

Tema 5. TpaHcnopTHasa PyHKLUS MeMOpaH.
npakrtnyeckoe 3aHsitne (4 yaca(os)):

TpaHcnopTHas cyHKUMsS MembpaH lMpouecchl TpaHCNopTa BELWECTB B KNETKY. AKTUBHbBIV U
naccuBHbIA BUAbBl TpaHcnopTa. duddyaus npoctas u obnerdyeHHas. MNepBrYHbIA 1 BTOPUYHBIIA
TpaHCNopT. AHTMMNOPT, YHUMOPT U cuMnopT. Moandgukaumsa nepeHocnmoro cybcrpara B npouecce
TpaHcnokaumm rpynn. TpaHcnokaums 6enkoBbix Monekyn. Cekpeuns 6enkos 6aktepusimu. Mpumepbl
1 Buonormyeckmne oyHKLMN cekpetTmpyemblx 6enkoB. Ponb B 6akTepranbHOM naToreHese u
cumbuoreHese. CoBpeMeHHbIe MPeacTaBNeEHNS O MONEKYNAPHbIX MEXaHN3Max cekpeLmmn 6enkos
Yyepes umMTonnasmMaTnyeckyto MeMbpaHy rpaMmnonoXnTENbHbBIX M rpaMoTpuLaTeNbHbIX HakTepuii;
Sec-cuctema; Tat-cuctema. CneunannampoBaHHble CEKPETOPHbIE CUCTEMbI FPaMoTpULaTeNbHbIX
6akTtepuin | ? V Tnos. MexaHn3mbl TpaHcnokaumm 6enkoB Yepes nepuniasmMaTmyeckoe
MPOCTPaAHCTBO W Hapy>XHYt0 MeMbpaHy KNeTo4Hon cTeHkn. OCOBEHHOCTN OpraHM3aunm 1 ponb B
natoreHese cekpeTopHon cuctembl Tvna lll; ntHbekTocoma. Yyactme cneunanmanpoBaHHbIX
CEKPETOPHbIX CUCTEM B BrOreHe3e NoBEPXHOCTHbIX CTPYKTYp BakTepuii. CekpeTopHsblin annapar |l
Tna n GnocmHTE3 XryTnkoB. MonekynsipHble MexaHnambl cOopky nunelt pasnnyHbix Tvnos (I n 1V) n
MOBEPXHOCTHbIX S-CNoéB. 3Ha4YeHne cekpeuunn 6enkoB 6akTeprSaMU NS MEXOPTraHN3MEHHbIX
B3anMMOLENCTBUIA NPO- U 3yKapuoT.

Tema 6. DHepreTnueckasa pyHkuus membpaH (MembpaHHoe chocchopunmposaHue)
npakTudeckoe 3aHsitne (4 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 849436614 5AE
CtpaHnua 7 ns 20. 111 VHI:I

S OEMALIGH



Mporpamma amcumnninHbl "dyHKUMOHaNbHas aHaToMust MUKpobHoW knetku"; 020400.68 Bruonorus; goueHT, K.H. ApynnuHa [.P.

SHepreTnyeckas gyHkums MembpaH (MembpaHHoe doocchopunmpoBaHune) NICTOYHUKN SHEepPrun.
SHepreTuyeckme pecypcbl. Obuwas xapakTepucTka aHepreTn4yeckmx npoweccos. NepeHoc
9NEKTPOHOB Kak CyTb aHEpreTn4eckmx npoueccos. JJoHOpb! 1 akuenTopbl 9NeKTPOHOB. OCHOBHbIE
TUNbl 3HEpreTnyeckoro metabonnama npokapuot. AT® kak yH1BepcanbHas oopMa XMMUYECKOA
aHeprum B knetke. Cnocobbl NONy4eHnst aHeprum npokapunoTamm: 6poxeHne, PoTOCUHTES,
nbixaHne. MembpaHHoe 1 cybctpatHoe cpocchopunnposaHme. Pa3HOBMAHOCTU MEMOPAHHOMO
dooccpopunuposaHns. OkucnmutenbHoe dpochopunmpoBaHune. YCoBeplIEHCTBOBAHNE NyTEN
N3BNEYEHNS SHEPTMM N3 OpraHmyeckux cybetpaTos. JanbHewas nerpagaums Monekynbl nupysara
0o aueTtun-KoA. lNonHoe okncnenune auetnn-KoA B LITK. MNMocTtynneHne Bogopona B ObIXxaTenbHyOo
uenb. OCHOBHbIE MEPEHOCHYMKM BOAOPOAa (9NEKTPOHOB) B AbIXaTENbHOMN Len MUTOXOHOPUNA:
HAL(®P)H2-pernoporeHasbl, XMHOHbI, ULMTOXPOMbI, FeS-6enkn. OcobeHHOCTN AbIxaTeNbHbIX Lenei
NPOKapWOT: MHOXECTBO MECT BK/IOYEHMSI BOCCTAHOBUTENbHbIX 3KBUBANEHTOB C OKUCIISEMbIX
cybCcTpaToB B AblXaTeNbHYO Lenb; pa3Hoobpasne KOMNOHEHTOB AblxaTeNbHbIX Lenei npu
NPUHUMNMANbHOM OOHOTUIMHOCTU NX OpraHn3aumnmn; pa3BeTBieHne gbixatesbHbIX Lenei Ha KOHEYHOM
aTane nepeHoca aNeKTPOoHOB. 3anacaHme aHeprum B Monekynax ATd no mexaHmamy
okmcnuTenbHoro coocgropunuposaHns. AT®asHblin komnnekc. HYueno poccopunnmposaHniin B
LblxaTenbHblx Lensx 6aktepuii. JbixatenbHble Lenu, B KOTOPbIX 3HEPreTn4yeckum cybcTpaTom
cnyxaTt opraHuyeckme (XeMoopraHoTPOMHble 6akTepun) N HeopraHN4eckne (XeMoNnMToOTPOMHbIE
b6akTepun) coeanHeHunsi. ObpasoBaHme "acCUMUNALMOHHOM CUNbl" B MpoLeccax AblXaHus.
ObpasoBaHMe BOCCTAHOBMTENSI XEMOIMTOABTOTPOHbIMK BakTepmsamu. ObpaTHbIi TpaHCNoPT
3NEeKTPOHOB. ['pynnbl XeMOOPraHOTPOMHbLIX BakTepuii: METUNOTPOMbI, YKCYCHOKUCTbIE,
aMMOHVdMUMpYyoWmMe, Lennono3opaspyliamwme, eHnTpuduunpyowme baktepmum. 9k30Tmyeckmne
POPMbI XUN3HW: Xene3obakTepun, HUTpUMLMpyLWwme, BOLOPOAHbIE, TMOHOBLIE BakTepun. 3ameHa
O2 B Ka4yeCTBE KOHEYHOro akuenTopa 3N1eKTPOHOB PSALOM OKMCNEHHbIX OpraHNyYeckumx u
HeopraHn4Yecknx cCoeAMHeHnn (aHasapobHoe AbixaHune). Tunbl aHasapPOBHOro AblIXaHUs y MPOKapPUOT:
HUTpaTHOE, cepHoe, dhymapatHoe. doTodoocdopunnposaHne. POTOCUHTEINPYOWWIA annapat
b6akTepuii n apxeir. DoTocuHTE3Mpytowme bakTepumn: Anoxyphotobacteria (nypnypHbie un 3eneHble
6aktepun) n Oxyphotobacteria (unaHobakTepun). DoTocuHTE3MPYOLWME apxebakTepum
(akcTpemanbHble ranodusbl). PoTocnHTE3 bakTepuii. POTOCUHTETUYECKMNE MUTMEHTDI
(xnopocpunnbl, 6akTEPUOXNOPOGUNIIBI, PUKOBUNNNPOTENHBI, KAPOTUHOWbI, 6AKTEPMOPOLONCHH).
[MUrMeHTbl aHTEHHbI U PeakUMOHHOro ueHTpa. doTtousmyeckme n XMMm4yeckne npoLecchbl
dotocuHTesa. lNyTn anekTpoHHOro TpaHcnopTa (LMKANYECKUIA, HELMKNNYECKNIA).
doTogocchopunmposaHue. ObpasoBaHne BoccTaHOBUTENS. MNpupoaa 3K30reHHbIX JOHOPOB
9N1EKTPOHOB MpPY POTOCUHTE3E (BOCCTAHOBMIEHHbIE COEAMHEHNS CEePbl, OpraHnyeckne BelecTsa,
MONEKYNSPHbIA BOOOPOA 1 Ap.). Booa kak 3K30reHHbIn JOHOP 3nekTpoHoB. MHOroBapuaHTHOCTb
b6akTepuanbHoro OoToCcMHTE3A.

Tema 7. BenokcuHTe3upyoLWwMn annapar 6akrepuanbHON KNeTKM.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

BenokcuHTeanpyowmin annapat 6aktepuanbHoin knetku Pnbocombl, kak oyHKUMOHANbHbIE
HykneonpoTtenabl. Paamepbl 1 Mopdoonorus pubocom. CTpykTypa 1 coctas pubocom.
PubocomanbHble PHK 1 6enku manoii n 6onbwoin cybbeamHul. @opmmpoBaHme pubocom B KNeTKe.
Obuwwme npenctaBneHnst o PyHKUMM pubocom B knetke. OCOBEHHOCTN CTPOEHNS pubOCOoM apxei.
BenokcuHteanpyowmin annapat 6akrepuanbHoin knetkn. OCHOBHbIE €ro KOMMNOHEHTbl. CTaamu
TpaHcnauun. benkosble hakTopbl UHMLMALMK, NOHFAUUM U TEPMUHALMK TpaHcnsauun. Perynauns
TpaHcnsumn. CnHTes 6enkoB B HeCKNETOYHON CUCTEME.

npaktnyeckoe 3aHsitne (4 4aca(os)):

Cragun TpaHcnauun. benkosble chakTopbl UHALIMAUUK, STOHFALMM U TEPMUHALUN TPAHCALNN.
Perynsuus tpaHcnauun. CuHte3 6enkoB B 6eCKNeTo4HON cucteme.

Tema 8. LuTonnasamatuyecKkum KOMNapTMeEHT.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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LinTonnaamartnyeckumin komnapTMeHT [NpocTpaHCTBEHHAS opraHn3aums uutonnasMaTn4eckoro
KomnapTmeHTa. CoctaB 1 0CHOBHas oyHKUMSA umTonnasamel. Lintockenet: mopgpockener,
OMBUCKENET 1 aH30ckeneT.l eHepanbHble KOMNAPTMEHTbI ANS MOCTPTPAHCASLNOHHOIO U
NOCTTPAHCKPUMNLUUOHHOIO NPOLLEeCCUHra: oerpanocoMbl, WanepoHUHbI U MPOTeacoMblI.
CneunanmanpoBaHHbIe KOMNAPTMEHTbI: BaKyonu, ra3oBble BE3KKYbl, MONSPHbIE
MeMbpaHonoAobHble opraHensibl, NonngocaTtHble, NOANIAOKO3MOHbIE U LMaHOPULIMHOBbLIE
rpaHynbl, UMTONNIa3mMaTMyecKme MMKPOKPUCTaN/bl, MarHNTOCOMbI, aLuMa0oKanbLUUCOMbI,
KepUTOMUYECKME Bakyonu, KapbokCMCoMbl U MONUIMapoKCUankaHoaTHble rpaHynbl. Ponb 1
pacrnpocTpaHeHne aTux CTPYKTYp y 6aktepuii. 3anacHble BelecTsa bakTepuii.

Tema 9. NeHeTMYecKuin annapaT NPoKapuoT U ero oyHKLMOHMpPOBaHue.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

"eHeTuyecknii annapart NPokKapuoT u ero oyHKunoHnposaHne OpraHnsauns reHeTn4ecKoro
annaparta 6aktepuin. IHK kak HocuTenb BCel reHeTnyeckoi nHpopmaunn. CTpoeHne Hykneonaa.
Xpomocoma baktepuii. Benkn reHoma GakTepuanbHbIX KNETOK, NX CTabunuanpyrowas ponb B
opraHusaumun Hykneotuaa. Cs3b Hykneomaa ¢ LMTONNa3mMaTnyeckon MembpaHoii 1 ee
Npoun3BoaHbIMU. XpoMocoma apxen. Paamepbl reHoMa 1 YNCcno reHoMoB. HEXPOMOCOMHbIE
FEHETUYECKMNE BNEMEHTDI (NNa3Mmabl), MX OpraHM3auns, HoOMeHKNaTypa, Buabl, 6BUONOrMYECKUiA 1
SBOJIOLMOHHBIN CMbICA. [TepeHoc reHeTnyeckoro Matepmana ¢ NoMoLbio nnasmui. BoamoxHocTu
"ropu3oHTaNbHOr0" NepeHoca reHoB ¢ yyactunem nnasammui. Boicokas MI3MEHYMBOCTb NPOKapUOT.
MexaHn3Mbl U3MEHYMBOCTM NPOKAPMOT: MyTaLMmn 1 peKOMOMHaLMN (KOHbloraums, TpaHcgopmaLms,
TpaHcoykuns). Tunbl MyTauun n nx nposisneHne B knetke. JlokasarenbcTBO HeHanpasneHHOro
xapakTtepa mytaunii. OcobeHHOCTM NPOLECCOB KOHbloraumm y npokapuoTt. TpaHcdopmaums un
TPaHCLYKUMNS KakK YHUKanbHble Crnocobbl nepefayn reHeTM4ecKoro Matepmana y npokapuor.
Pennunkauns OHK. OCHOBHble hepMeHTbl, OTBETCTBEHHbIE 3a pennukaunio. MexaHn3mbl
pennukaummn baktepmnanbHoi xpomocombl. TpaHckpunumsa JHK. OcHOBHblE hepMEHTHI,
OTBETCTBEHHbIE 32 TPAHCKPUMLUMIO.

npaktnyeckoe 3aHsitne (4 4aca(os)):

"eHeTn4eckunii annapart 6aktepuin. CTpoeHne baktepuanbHoro reHoma. ObsizatenbHble
(xpomocoma) 1 Heobs3aTenbHble, BHEXPOMOCOMHbIE (NNa3Muabl) KOMNOHEHTbI FEHETUYECKOrO
annapara npokapuoTt. Pasmepbl npokapuotmnyeckoro reHoma. CTpoeHue, pasmep 1 KONUNHOCTb
XxpoMocoMmbl. OpraHnsauus Hykneouaa npokapunot. OCOBEHHOCTM MONEKYNSPHON OpraHn3auum
reHeTn4eckoro annapara apxew 1 nnaHktoMmueTos. OTAnYMe NPoKapuoTUYECKOro reHeTU4ecKoro
annapara oT aaepHoro annaparta aykapunot. CTpoeHue, oyHKUNN, HOMEHKNAaTypa, Buabl 1 CBONCTBA,
61ONOrMYeCKNii N 3BONIOLMOHHbIN CMbICN Nnasmuni. HecoBMecTMMOCTb nnasmma. dyHkuum
reHetudeckoro annapara. Pennukauunsa OHK. OcHOBHble dbepMeHTbl, OTBETCTBEHHbIE 3a
pennukauuio. MNMoHsTne 06 onepoHe. CTpoeHne perynsitopHoit obnacti onepoHa. TpaHCKpUNUnS
OHK. OHK-3asucnmaa PHK-nonnmepasa.

4.3 CTpyKTypa 1 copoepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabi
N Paanen Cemectnl HEAeNs | camoctosTensHoit [TpynoemkocTh g‘:ﬂ%’:‘;;‘;?:;gzg;
ucunnnuHbl pcemeCTpa paboTbl (B yacax) 260ThI
CTYLEHTOB P
Tema 1. BaxHenwme
cBomncTBa
MUKPOOPraHM3MoB, 1X
noaroTtoBska K
1.|npusHaku n 1 KCC))J"[IlﬂchB)M 3 10 KONNOKBUYM
pasHoobpasve. yMy
Mopdponorus
MUKPOOPraHM3MOB.
Tewma 2.
[ToBEpPXHOCTHbIE rnoaroTtoBka K
2. 1 12 K
CTPYKTYPbl MUKPOBHbIX KONIOKBUYMY ONOKBMYM
KNneTok.
PervncrpaumnoHHblii Homep 849436614 SAEKTPOHHBIH
B0l VHUBEPCHTET
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬂ:;ﬁ?:;ﬁﬁﬂ;
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
NnoAroToBka K
KONNIOKBIAYMY 4 KONNOKBUYM
3 Tema 3. [1BnxeHune 1 MOArOTOBKA K
‘lbakTepuii. !
P KOHTPOSIbHOW 6 Kzggp;ganaq
paboTe P
Tema 4. noarotoBska K
4.|Umntonna3smartmnyeckas 1 KOMTIOKBIVM 8 KONMOKBUYM
mMembpaHa. ymy
Tema 5. TpaHcropTHas NnoAarotoBka K
. 1 1 K
5 PyHKLMS MembpaH. KONNOKBUYMY 0 ONnokshyM
Tema 6.
OHepreTnyeckas
6.|doyHKLUMS MeMbpaH 1 28#;8123'(3 « 12 KONNOKBUYM
(MembpaHHoe ymy
goocdhopunnpoBaHme)
Tema 7.
BenokcuHTesnpyowunin noAarotoBka K
7. 1 1
annapart KONIOKBUYMY 0 KONNOKBIYM
HakTepuanbHO KNeTku.
NnoAroToBka K
N KOH
Tema 8. KOHTPONbHOWN 6 p(;&ggnwag
8.|UuTtonnasmarnyeckuii 1 pabote
KOMMapTMEHT. nogrotoBka K
T
oedbeparty 8 pedepa
y NoAroToBKa K
Tema 9. ['eHeTU4eCcKkun KOMMOKBIYMY 6 KOJINOKBUYM
g [annapar npokapwnoT u 1 p———
|ero KOﬁTpOJ‘IbHOVI 6 KOHTPONBHAR
HKLMOHNPOBAHME.
dy p paboTe paboTta
Ntoro 98

5. O6bpa3oBarenbHble TEXHONOrMU, BK/IOYAs MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

B npouecce ocBoeHNS AuCUMNAHBI UICNONb3YTCS cneayowme 06pasoBaTefbHble TEXHONOM,
cnocobbl 1 MeToAbl OPMUPOBAHNS KOMMETEHLMIA: CEMUHAPbI B hopme
npobnemMHo-nccnenoBaTenbCcko 6ecenpl U KONMOKBMYMbI, HanNncaHue pedpepartos, HaNMcaHne acce,
cocTtaBneHne 0630poB, TBOPYECKME 3a4aHNs, MPOEKTHbIE TEXHONOMMW, MPOCMOTP, aHanM3 u
obcyxaeHve BUOeo- U MynbTUMELNNHBIX MaTepuanos.

6. OLueHOUHble CPeAcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNMIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BaxHenwme cBONCTBa MUKPOOPraHM3MOB, UX NPU3HaKK U pa3Hoobpas3ue.
Mopdoonorus MuKpoopraHmM3MoB.

KONnokKBuyM, npuMepHble BOMpPOChHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KonnoksuyMbl N0 ancumnivHe NPOBOAATCS B hopMe NpobneMHo-nccnenoBaTenbcko becenbl, B
xo/[e KoTopoit obecyxaatTcs cnenytowme Bonpockl: MHoroobpasvne MukpoopraHuamos. baktepun,
apxebakTepun, BUpychl. BaxHeiwmne cBoncTBa MUKPOOPraHn3MOB, UX MPU3HakKN 1 pasHoobpasue.
MHoroobpasune Mect 0butaHns MUKpoopraHnaMoB. OOHOKNETOYHOCTb - OCHOBHAs doopMma
opraHusaummn Mukpobos. [manasoH pa3MepoB MMKpoopraHmamos. O60CHOBaHNE MUHUMANbHbIX
KNeTOYHbIX pa3aMepoB CBOOOAHOXMBYILNX MAKPOOPraHnamMoB. CBSi3b MeXay BeNMYMHO 06bekTa 1
€ro CTPYKTYPHOI CNOXHOCTbO B MUpe MUKPOHOB. COOTHOLWEHNE MeX Iy KNEeTOYHOM NMOBEPXHOCTbIO U
06 bEMOM Kak BO3MOXHAS NMpUYMHA OrpaHNYeHnsl BEpXHEro npenena pasMepoB MUKPOOPraHN3MOB.
OTAnYms CTPOEHMS KNETKM NPOKapuoT 1 aykapnoT. OCHOBHbIE YepPTbl CTPOEHMS MPOKAPUNOTHOM
knetkun. CTpoeHne, XMMNYECKMiA COCTaB U COYHKLMM OTAENbHbIX KOMMOHEHTOB KNETOK.

Tema 2. NMoBepXHOCTHbIE CTPYKTYPbl MUKPOGHbIX KNEeTOK.
KONMOKBUYM, NMPUMEPHbIE BOMPOCHI:

Konnoksuymbl No ancumnivHe NpoBOAATCS B hOpMe NpobneMHo-UccnenoBaTenbckon becenbl, B
Xo[e KOTopoi 0bcyxaarTcs cneayowme Bonpockl: S-cnov. KnetoyHas CTeHka, ee XMMUYeCKui
cocTaB U CTpyKTypa, doyHKumn. Munmn (dommbpum). CneumannanmpoBaHHble KOMNApPTMEHTbI
(MMKPOKOMNAPTMEHTbI, MPUOATOYHbIE CTPYKTYPbI KNeTkK): 1) NOKPOBbI - Kancyna - CnvM3sb -4exon 2)
MoBepxHOCTHbIE opraHennbl: - Wwvnbl - Lienntonocombl - 9kcTpauenntonspHble ra3osble 6annoHbl

Tema 3. iBuXxeHue 6aktepun.
KONIOKBMYM, NMPUMEPHbIE BOMPOCHI:

Konnoksuymbl No gucumnnvHe NpoBOAATCS B hopMe NpobnemMHo-nccnenosaTenckov becenbl, B
xo4e KoTopor obeyxpatoTtcsa cnegyrowme Bonpochl: OCHOBHbIE TMbl ABUXEHUSA. XryTuku 6aktepui,
NX YUCNO W pacrnonioxeHne. buoxnmmnyeckoe CTpoeHre N MakpoopraHn3aLms XryTmkos.
ViIMmMyHOnornyeckue ceonctea. [ eHeTuka, MexaHnyeckme CBOMCTBa donarennsgapHoro Motopa
b6akTepuii. [BUXeEHME MPK NOMOLLM XIYTUKOB. Takcucbl Knetok. MonekynspHblii MEXaHU3M
XemoTakcuca rpamoTpulaTtenibHbix 6akTepuia, UMetoWwmx Xrytnku. emnxeHne cnvpoxet. CKkonb3swuia
1 BpawartenbHbI TUMbl OBUXEHUS. Dnekcupytouee asuxeHue. [NnasaHne n poeHue.
MoaTarnearowmin TN OBUXEHNS 1 ero 3HaYeHne ans opmmposaHus éuonneHok. Muan IV Tuna.
[BnxeHre no Tuny ckonbxeHusi. PazHoobpasne MexaHN3MOB CKOMbXEHUS Y PasHbIX
TakCOHOMMYECKUX rpynn 6aktepuii. [smxeHne Mukcobaktepuii: A-OBuxeHune, S-aBuxeHne.
MpUMUTMBHBIE (DOPMbI MEXKNETOYHOr0 MaTpUKCa 1 KOHTAKTHON OPUEHTUPOBKMN Y MUKCOBaKTepWiA.
MexkneToyHas curHannaaums npu ABMXeHun Mnkcobaktepuii. MexaHn3m CKONbXeHUs TPUXOMHBbIX
umnaHobakTepuii. [BuxeHne naToreHHbix 6akTepuii BHyTPU KNETOK MakpoopraHnama Xo3suHa,
OCHOBAHHOE Ha aKTuHe.

KOHTponbHas paboTta, NpuMepHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KoHTponbHas pabota NpoBoanTCS B NMMCbMEHHOW (OOpMe B BUAE TECTOBbIX 3a4aHWiA, COCTABNEHHbIX
no pasgenam OMCUMMAVHBI C UCMOMb30BaHMEM CheumnanbHOro nporpamMmHoro obecnedexms. MNpumep
KOHTPONbHOW paboTbl No Moaynto ?MoBepxXHOCTHbIE CTPYKTYPbl MUKPOBHbIX KNeTok? a) Mpumepsl
TECTOBbIX 3aaHWIA 3aKPbITOro TUNa BolbepuTte BepHbI OTBET N3 NPeaoXeHHbIX. BO3MOXHbI
HEeCKO/bKO BapnaHToB 0TBeTOB. CNOXHOCTb 3aaaHunii ? 1 6ann. 1. BHyTpuKneTo4Hble CTPYKTYpbl,
KOTOpble onpenensitoT AsuxeHme 6akTepunii No CUNOBLIM IMHUSIM MArHUTHOMO MONS 3eMNX UK
marHmTa, HasbiBatotca A. R-yactuubl . Marnetut b. Panupocombl [. NMnasmuobl B. MarHetocombl 2.
Benkosble kneToyHble cTeHku apxen rno ['pamy okpawwmsatotcs A. ['pamnonoxutensHo b.
['pamoTpuuarensHo . ['paMnprHanNexXHoCTb 3aBMCUT OT CTaauu KNeToyHoro umkna B. He
okpawwmarTcs 3. B npouecce cuHTE3a MypenHa TpaHcnenTuanpoBaHme npoucxoanT Bo Bpems: A.
1-ro aTana cuHTe3a MypenHa B untonnasme b. 2-ro atana cnHTesa MypeunHa B LMTonnasMaTmnyeckom
MembpaHe B. nepeHoca npenlwecTBEHHUKOB MyperHa Yepes umTonnasamatnyieckyto Membpany I. 3-ro
aTana CMHTEe3a MypeunHa B KneTo4yHom cteHke L. He npoucxoaut Bo BPEMS CUHTE3a MypenHa 4.
F-nunn obpasytotcs y A. niobbix 6akTepuin b. apxei B. noasuxHbIx 6akTepuid I
KneTok-peumnueHTos L. 6bakTepwnii, KOTopble HECYT pakTop TpaHCMUCCUBHOCTM 5. B pesynbTate 2-ro
aTana cuHTe3a MypeuHa, NPOMCXOosWero B uuTonnasamaTnyiecko membpaHe, obpasyercs: A.
N-aueTunmypamun-neHTa-nentng-gpocconunug b.
N-aueTtunrniokosamuH-N-auetunmypamun-onuro-nentug B. N-auetunmypamun-onuro-nentug, I
Y O®-N-auetnnmypamun-nenta-nentug L. N-auetunrnioko3amuH-N-auetunmypammn 6) MNpumMepsi
TECTOBbIX 3afaHNIA, B KOTOPbIX HEOOXOOMMO COOTHECTM AaHHble COOTHECUTE TUMbI CTPOEHUS
KNEeTOYHOWM CTEHKWN C apxesiMun, ANl KOTOPbIX OHU XxapakTepHbl. CNoxXHOCTb 3agaHus ? 5 6annos. 1)
KneTto4yHble CTEHKM 13 NceBOoMypenHa 2) benkosble kneTo4Hble cTeHKN 3) KneToyHble CTEHKU 13
rnukonpoTtenHa 4) N'etepononucaxapuiHble KNeTo4yHble CTEHKM 5) HeT kneTo4Hom CTeHku A.
Thermoplasma n Ferroplasma b. MetaHoreHbl: Methanolobus, Sulfolobus, Thermoproteus,
Pyrodictium n Halobacterium B. Methanobacterium n Methanobrevibacter ['. MeTaHoreHb!:
Methanococcus, Methanospirillum, Methanomicrobium, Methanogenium n Desulfurococcus L.
Methanosarcina n Halococcus B) [NpnMepbl TeCTOBbIX 3a8aHuin OTKpbIToro tuna MNpogonxurte pasy.
HeobxoomMo BnncaTb TONbKO 04HO ¢noBo. CNoXHOCTb 3agaHuii ? 2 6anna. 1. benok,
MPOHU3bIBAIOWMIA HAPYXXHYO MeMBpaHy HackBO3b 1 06pa3yowWwnii rnapodnbHbIE NOPbI, - 3TO .
2. B N-auetunrniokosaMuHe K atoMmy yrnepoa Bo 2-0M NONoXeHUN Yepes aMUHorpynny
NPUCOeaNHEH OCTaTOK Kucnotbl. 3. Takcuc B HanpasneHUn OT pasapaxuTens HasbiBaeTcs

. 4. CTpyKTypa bakTepmanbHOro Xrytuka, cnyxauwas ons obecned4eHusi rmbkoro coeanHeHns
HUTWU XryTuKa ¢ 6asanbHbIM TENOM, - 3TO . 5. bakTtepus, nmetowas ognH Xrytuk Ha 04HOM 13
NOSIKOCOB KNETKW, Ha3blBaeTCH .

Tema 4. Llutonnasmatnyeckasi MembpaHa.
KONNOKBUYM, NPMMEPHbIE BOMPOCHI:

Konnoksuymbl No ancumnivHe NpoBOAATCS B hOpMe NpobneMHo-nccnenoBaTenbckom becenbl, B
xo[ie KOTOpoK 0bCyXfatoTcs cneaytowme BONPOChl: dneMeHTapHas MembpaHa, ee XMMNU4Yeckuia
COCTaB 1 MakpoMmonekynspHas opraHusaums. OcobeHHOCTU CTPoeHUS MeMbpaH HakTepuii 1 apxeil.
DYHKUUN OTOENbHBLIX KOMMOHEHTOB MeMbpaHbl. OCHOBHbIE cBOlcTBA BMoMeMbpaH. HapyxHas
MembpaHa, uMtonnasmaTnyeckas MembpaHa v BHyTpuumutonnasmaTnyeckme MembpaHbi:
pacnpoCTpaHeHHOCTb U cpyHKUMK. MembpaHHble 06pa3oBaHUS: ME30COMbI, XPOMOCOMBI.
KBaau-aykapnoTtnam. KomnapTmeHTanmaaums y npokapuoT. ®yHKUMM MeMOpaHHbIX 06pa3oBaHuii.
Yyactue umtonnasmatnyeckon MembpaHbl MPOKapuoT B pasnnyHbix MeTabonnM4ecKmnx npoLeccax.

Tema 5. TpaHcnopTHasa PyHKLUSA MeMOpaH.
KONINOKBUYM, NPMMEPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET
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KonnoksuyMbl N0 ancumnivHe NPOBOAATCS B hopMe NpobneMHo-nccnenoBaTenbcko becenbl, B
xo[e KoTopoit obcyxaatTcs cnenyowme Bonpochkl: MNpouecchl TpaHcnopTa BEWECTB B KNETKY.
AKTVBHbIA 1 NACCMBHBIA BUAbI TpaHcnopTa. Juddpy3ns npocTas n obneryeHHas. epBuYHbIi 1
BTOPWYHbI/A TPpaHCMOPT. AHTMMNOPT, YHUMNOPT 1 cumnopT. Moandukaums nepeHocumoro cybctpara B
npouecce TpaHcnokaumm rpynn. TpaHcnokauus 6enkosbix monekyn. Cekpeuunsi 6enkos 6akTepusiMu.
MpumMepsbl 1 Bronornyeckme OyHKUMK cekpeTnpyemMblx 6enkos. Ponb B 6akTepuanbHOM natoreHese U
cumbuoreHese. CoBpeMeHHble MPeacTaBneHNsi 0 MONEKYNSAPHbLIX MEXaHN3Max cekpeLmmn 6enkos
Yyepes unMTonnasmMaTnyeckyo MeMbpaHy rpaMmnonoXnTENbHbIX U rpaMoTpuLaTeNbHbIX BakTepuii;
Sec-cuctema; Tat-cuctema. CneunannampoBaHHble CEKPETOPHbIE CUCTEMbI FPaMoTpULLaTENbHbIX
6akTtepuii | ? V Tunos. MexaHn3Mbl TpaHcnokaumm 6enkoB Yepes nepunnasmMaTmyeckoe
MPOCTPaAHCTBO U Hapy>XHyt0 MeMbpaHy KNneTo4Hoin cTeHkn. OCobeHHOCTN opraHvM3aunn 1 ponb B
naToreHese cekpeTopHon cuctembl Tuna lll; nHbekTocoMa. Yyactme cneumanmsanpoBaHHbIX
CEeKPETOPHbIX CUCTEM B BroreHese NoBEPXHOCTHbIX CTPYKTYp BakTepuii. CekpeTopHblin annapar |l
Tna n BnocmHTe3 XryTnkos. MonekynsipHble MexaHnambl cbopky nunel pasnnyHbix Tunos (I n 1V) n
MOBEPXHOCTHbIX S-CNoéB. 3Ha4YeHne cekpeuunn 6enkoB 6akTepraMmn NS MEXOPraHN3MEHHbIX
B3anMMOLENCTBUIA NPO- U 3yKapuoT.

Tema 6. QHepreTnueckasa pyHkuUus membpaH (MembpaHHoe chocchopunmposaHue)
KONNOKBMNYM, NPMMEPHbIE BOMPOCHI:

Konnoksuymbl No gucumnivHe NpoBOAATCS B hOpMe NpobneMHo-nccnenoBaTenbckon becenbl, B
Xo[4e KOTopoi 0bcyXaatTcs cneaytowme BONPOChl: dHepretTndeckas oyHKLns MembpaH
(MembpaHHoe ghocgopunupoBaHme) bixaTenbHas uenb asapobHblX 1 aHa3pobHbIX HakTepuii.
PasHoobpasue anekTpoH-nepeHocawmx cuctem y baktepuin. Perynauns oeicTems ObixaTeNbHOA
uenu. OTcyTCcTBME Y HaKTEPMI MOCTOSIHCTBA B COCTaBE KOMMOHEHTOB AblXaTebHON Lenu.
OkucnutenbHoe pocopunmnposaHune y baktepuii. Mprpona akTopoB CONPSXKEHNS OKUCNEHNS C
POCHOPUNNPOBAHNEM N NX CBSA3b C MeMOpaHaMu. POTOCMHTE3NPYIOWMIA annapat 6akTepuii.
OcobeHHOCTN CTPOEHUS. MMMrMeHTbI NPOKapKUOT.

Tema 7. BenokcuHTe3npyOLWMN annapart 6akTepuanbHON KNeTKM.
KONIOKBUYM, MPUMEPHbIE BOMPOCHI:

Konnokenymbl No gmucumnnvHe NpoBoaaTcs B oopmMe NnpobnemMHo-uccnenoBarenbckon becenbl, B
X04e KOTopou 0bcyxaatTcs cnemyrowme Bonpockl: PUbocombl, kak oyHKLIMOHANbHbIE
HykneonpoTtenabl. Paamepbl n Mopdponorms pubocoM. CTpykTypa u coctas pubocom.
PubocomanbHblie PHK 1 6enku manoi n 6onbwoin cydbeamHul. dopmmposaHme pubocom B KNeTke.
Obuwme npeactasneHnst o PyHKUMM pubocom B knetke. OCOBEHHOCTUN CTPOEHNS pPUHOCOM apXxei.
BenokcuHTeanpyowmin annapat 6akrepuanbHoin knetku. OCHOBHbIE €ro KOMMNoHeHTbl. CTaamu
TpaHcnsaumun. benkosble pakTopbl MHULMALUK, 3NOHraUMn U TepMruHauumn TpaHcnauun. Perynauns
TpaHcnsumn. CnHtea 6enkoB B 6ECKNeTO4YHOM CUCTEME.

Tema 8. LluTonnaamaTtnyeckuin KOMNapTMEHT.
KOHTpoOnbHas paboTta, MpUMepHbIE BONPOCHI:

KETPOHHBH
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KoHTponbHas paboTta NpoBOAMTCS B NMMCbMEHHON OOPMeE B BUE TECTOBbIX 3a4aHWN, COCTABNEHHbIX
no pasnenam AUCUUMNANHBI C UCNOMb30BaHNEM CrieumnanbHOro nporpaMMHoro obecneyeHms. Mpumep
KOHTPONbHOW paboTbl No Moaynto ?MeTabonnyeckuin annapat MUKPOBHO knetkn? a) Mpumepsl
TECTOBbIX 3a[aHWin 3aKPbITOro Tvna Bolbepute BEPHbI OTBET 13 NPEONOXEHHbIX. BO3MOXHbI
HEeCKONbKO BapuaHToB 0TBeTOB. CNoXHOCTb 3aaaHuii ? 1 6ann. 1. 13 npeactaBneHHbIX BEWecTB
HanMeHbLwas npoHuuaemocTb Yepes LUINM xapaktepHa ons A. Boga I'. MloHbl Bogopoga b. ['nuuepuH
. MouesuHa B. Mioko3a 2. bonbwas cybbeamHunLa npokapruoTn4eckolr pubocombl cocTomT ns A.
18S pPHK B. 5S pPHK 1. 5,8S pPHK B. 16S pPHK I". 23S pPHK E. 28S pPHK 3. AHOKCUreHHbI
POTOCUHTE3 XapakTepeH ans cnenyowmx opraHnamos A. 3eneHblie pactenus . [NypnypHble n
3eneHble baktepun b. LUnaHobakTtepun L. AkTHoMUueTbl B. Manobaktepun 4. MNoa TepMUHOM
?nonynpoHnuaemMoctb? MembpaH noHumatoT A. cnocobHOCTb MeMBpPaH NponyckaTb O4HU BELECTBa U
He nponyckaTb apyrve b. Hanuume B MembpaHe nop B. Hannyne B MemMbpaHe 6eNKOB-NepPeHOCYKOB
[". TpaHCnopT BewWweCcTB TONbKO U3 KNeTkn L. TpaHCNopT BewecTs TONbKO B KNeTKy 5. TpaHcnopT
MonekynsipHoro kucnopoaa (O2) B KNeTky 1 13 Hee ocyllecTBnsieTcs no tuny A. obner4yeHHoin
andpgoysum . TpaHcnokauum rpynn b. naccusHom ondpdoysum . aHtunopra B. cumnopra E.
NepBUYHOro akTMBHOrO TpacnopTa 6) MNprMepbl TECTOBbLIX 3aA4aHWiA, B KOTOPbIX HE06X0AMMO
COOTHeCTW aaHHble COOTHEeCUTE TUM 3anacHbIX BEWECTB C MUKPOOPraHn3MaMu, Ans KOTOPbIX OHM
xapaktepHbl. Hanpumep, y apoxxein Candida n Rhodotorula BkntoyeHns HeMTpanbHbIX XUPOB MOryT
coctaensitb 0o 80% cyxoro Beca knetku. 3Haumut oteeT: 1-A. CnoxHocTb 3anaHns ? 5 6annos. 1)
HewitpanbHble xupbl A. Candida n Rhodotorula 2) LinaHogouunHoBble rpanynbl b. KopuHebakTtepun
3) NpaHynesa B. Beggiatoa n Thiothrix 4) BontotuH I'. Mukobaktepun 5) Cepa L. LinaHobaktepum 6)
Bock E. Clostridium butyricum B) lNMprMepbl TECTOBbLIX 3a4aHWUin OTKPbITOro Tuna lNpogonxure pasy.
Heobxonmmo BnvcaTb TONMbKO 04HO ¢noBo. CnoxHOCTb 3apaHunin ? 2 6anna. 1) B npouecce
doyMapaTHOro AbixaHns KOHEYHbIM akLuenTopOM 3/IEKTPOHOB BbICTyNaeT . MponykTom
BOCCTaHOBJ/IEHUS SBNSETCS . 2) TpaHcMeMbpaHHble 6enku, 0auH pas NPoHM3bIBaOWME
MeMOpaHy HacKBO3b, Ha3blBaOTCSA . 3) KonnyecTtBeHHas Mepa cnoCobHOCTN KOMMOHEHTOB
IOblXxatenbHOW Lenu nepenasatb 9NEKTPOHbI ? 9TO . 4) benkn, chopmmpytowmne B MeMbpaHe
nopbl, Yepes3 KOTOpble OCYLECTBNAETCS NAaCCUBHBIA TPAHCMOPT MONEKYN BOAbl, HA3bIBAIOTCS

5) Mpwu anekTpoHHOI MUKpOhoTOrpadhun nonucoma npencTaensieT coboi CTPyKTypy, B KOTOPO
?6yCUHbI? pBOCOMbI HaHN3aHbl Ha ?HUTb? . B cTOpOHbI 0T prbOCOM OTXOAAT 3aBUTKM -

pedbepar, NpUMEpPHbIE TEMBI:

Pedpbepar - kpatkoe M3NoXeHne Hay4Hol Npobnembl, pesynbTaTtoB Hay4YHOrO CCNENOBaHNS,
coaep>Xalmnxcsi B 0GHOM MM HECKONbKMX NMPOU3BELEHUSIX NOEA U T. M. SABNsieTCS Hay4HOW paboToid,
MOCKO/bKY COAEPXUT B cebe aneMeHTbl Hay4YHOro uccnenoBaHmst. MIanoxeHne Tekcta u ogoopMneHme
HeobXx0AMMO BbINOMHATbL B COOTBETCTBUM C TPeOOBaHNSIMM rocyaapcTBeHHOro ctanpapTa: - FOCT
7.32-2001 ?0T4eT 0 Hay4yHO-UccnenoBaTenbckoin pabote. CTpykTypa u npasuna oPopMIeHuns?. -
FOCT 7.1-2003 ?bubnuorpadmyeckas 3anvcb. bubnunorpacduyeckoe onncarme. Obwume
TpeboBaHus 1 npaeuna coctaenenus?. - FTOCT 7.80-2000 ?bubnunorpadpmyeckas 3anmchb.
3aronoeok. Obwme TpeboBaHms 1 npasuna coctasnenns?. - FTOCT 7.8272001
?Bubnuorpaduyeckas 3anncb. bubnunorpaduryeckoe onucaHne aNeKTPOHHbIX pecypcoB?. Tema
pehepara: "Knaccmgomkaums, CTpoeHmne, QoyHKLMM U pacnpocTpaHeHe BHYTPULMTONNa3mMaTnyeckumx
BK/IOYEHMI NpokapunoT". B pedoepaTte HE0O6X0ANMMO OCBETUTL Crieaytolmne Bonpochl: drkobunncomsi,
XNOPOCOMBI, KapboKcUCoMbl. BktoueHns, nMetowme npucnocobutenbHoe 3Ha4YeHne: aspocoMbl U
MarHeToCcoMbl. 3anacHble BEWeCTBa MUKPOBHbIX KNEeToK: nonmdpocdathl, nonncaxapuabl, nunuapl,
nonunenTtuabl, cepa. Peokne BKNOYEHUS: KpUCTaNIbl Mena, napacnopanbHble KPUCTanbl.
R-pedpaktunbHble TenbLa.

Tema 9. NeHeTUYecKkuin annapaT NPoKapuoT U ero oyHKLMOHMpPOBaHue.
KONMOKBNYM, NPUMEpPHbIE BOMPOCHI:

PernctpaumoHHbii Homep 849436614 SAEKTPOHHBH
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KonnoksuyMbl N0 ancumnivHe NPOBOAATCS B hopMe NpobneMHo-nccnenoBaTenbcko becenbl, B
Xo[e KoTopoi obcyxaatTcs cneayowme Bonpockl: OpraHnsaumns reHeTn4eckoro annapara
6akTepuin. HK kak HocuTenb Bcel reHeTnyecko nHpopmaumm. CTpoeHne Hykneomaa. XpoMocoma
b6akTepuit. benku reHoma 6akTepranbHbIX KNETOK, X CTabunnampytowas ponb B OpraHu3aumm
Hykneotuaa. CBsi3b Hykneomaa c uMtonnasmMaTmyeckon MembpaHoii 1 ee Npon3BOAHbLIMU.
Xpomocoma apxen. Paamepbl reHoMa 1 4Yncno reHoMoB. HEXPOMOCOMHbIE reHETUYECKNE SNEMEHTDI
(nnaamugpl), UX opraHn3aums, HoMeHknaTypa, Buibl, GONOrMYECKNIA U SBONIOLIMOHHDIA CMbICH.
[MepeHoC reHeTU4eCcKOro Martepuana ¢ noMoLbo nnasmua. BoaMoXxHOCTU "ropn3oHTanbHOro"
nepeHoca reHoB € y4acTtvem nnasmmg. Boicokas n3amMeH4mBoCTb npokapunoTt. MexaHusmbl
N3MEHYMBOCTM NPOKAPUOT: MyTaLMmn 1 peKoMOUHaUUM (KOHblorauus, TpaHcopmauus,
TpaHCcoykums). Tunbl MyTauun n nx nposisneHne B knetke. [lokasarenbCcTBO HEHanpPaBEHHOro
xapakTepa Mytaunii. OcobeHHOCTV NPOLECCOB KOHbloraumm y npokapuoTt. TpaHcopmaums n
TPaHCOoyKUMS KakK YHUKanbHble crnocobbl Nepenayn reHeTM4ecKoro Matepuana y npokapuor.
Pennukauns OHK. OCHOBHble (hepMeHTbI, OTBETCTBEHHbIE 3a pennunkauunio. MexaHnambl pennvkauum
H6akTepumanbHoi xpomocombl. TpaHckpunuus JHK. OcHoBHble (oepMeHTbI, OTBETCTBEHHbIE 3a
TPaHCKPUNLMIO.

KOHTpO/bHas paboTa, MpMMepHble BOMPOCHI:

KoHTponbHas paboTta NpoBOAMTCS B MMCbMEHHOM OOpMe B BUE TECTOBbIX 3a4aHWNii, COCTABNEHHbIX
no pasnenam AUCUUMNANHBI C UCNONb30BAHMEM CrieunanbHOro NporpaMMHoro obecneyeHms. 1
BapWaHT KOHTPONbHOW paboTbl No Moaynto ?leHeTudecknii annapat npokapuot?: Kak MoxHo bonee
MOSIHO packpowTe cneaytowme Tembl. CnoxHocTb 3agaHuii ? 10 6annos. 1. NpocTpaHCcTBEHHas
opraHnsaums OHK B Hykneomge E. coli. 2. OcobeHHOCTN opraHM3auumn reHeTm4yeckoro annapara
nnaHktommnueTos. 3. Kpuntnyeckne nnaamuabl. 4. NonykoHCepBaTUBHbBIA CUHTE3 HYKNENHOBbIX
KMCNOT: CYIWHOCTb, OTINYME OT KOHCEPBATMBHOIO, NpuMep. 5. OCHOBHbIE XapakTepHbIE YepThbl
nnasmua. 6. OnepaTop: CTpoeHne n 3HadyeHne. 7. MHnumaums tpaHckpunumn. 8. CuHtesd OHK Ha
3anaagbiBatowen (orctawowen) uenu OHK. 9. ConpsxeHne TpaHCKPUNUUKN 1 TPAHCAALUN: Y Kaknx
opraHu3MoB u kak npoucxoamt. 10. HomeHknatypa nnasmug. 2 BapuaHT KOHTPONbHOM paboTbl Mo
Moaynto ?leHeTMYeckuic annapat npokapmoT?: Kak MoXHO 6onee NonHO packpoiTe cneayolwmne
TeMmbl. CnoxHocTb 3aaaHunin ? 10 6annos. 1. Xpomocoma E. coli kak pennukoH. 2. OcobeHHoCcTH
opraHm3auumn reHetTudeckoro annaparta apxen. 3. CTpoeHne nnasmma: reHHole moaynu. 4.
KoHcepBaTuBHbBIA CUHTE3 HYK/TEMHOBBIX KUCIOT: CYLWHOCTb, OTINYME OT NOJTYKOHCEePBATMBHOIO,
npumMep. 5. OnNepoH: onpeneneHne NoHATUS, CTpoeHne, npumep. 6. NMpoMoTop: CTpoeHne K1
3Ha4yeHue. 7. TepMmuHauns TpaHckpunumun. 8. dparmeHTol Okasaku. 9. Buabl nnasammg (He meHee 5
HanmeHoBaHuin). 10. KOMMNOHEHTbI HyKneonaa NpoKkapuoT, KOTOpble OTBEYAtOT 3a YyCTPaHeHNEe
oTpuuartenbHoro 3apsaa OHK.

Tema . UToroeasi popma KoHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

NTOroBblit KOHTPOSNb OCYWECTBNSIETCS B DOPME YCTHOMO 3a4eTa, Ha KOTOPOM CTyAeHTaM HeobxoanuMo
OTBETUTb Ha Bonpochkl 6uneToB. Pe3ynbtart 3a4eta NPOCTaBnsaeTcs B MPUNOXEHUM K AUNTIOMY.

Ha 3ayeTe CTyLeHT nMeeT BO3MOXHOCTb MONy4nTb MakcumanbHoe Yncno 6annos - 50. CTyaeHT
MOXET MONy4YNTb CNenylolwme OLEHKN C Y4ETOM NPOLEMOHCTPMPOBAHHbBIX 3HAHWIA:

- 41-50 6annoB. - CTyOeHT AomxeH 6e30WwnboYHO OTBETUTL HA BOMPOCHI, NPeACTaBNeHHbIE B buneTe,
a TakXxe NpPoAeMOHCTpUpoBaTb CBOOGOAHOE BNaAeHNe Matepmanom npv OTBETE Ha AOMONHUTENbHbIE
BOMPOCHI;

- 31-40 6annoB - cTyneHT 6e30WwMB04HO OTBETW HA BOMPOCHI, NPeAcTaBeHHble B bunete, HOHe
TOYHO UK He B MOTHOM 06 beME packpbin AOMOMHUTENBHO 3aaHHble BOMPOCHI;

- 21-30 6anno. - CTyAeHT OTBETW/ Ha BOMPOCHI, NpeacTaB/ieHHble B bunete, HO 3aTPyAHSETCS B
OTBETax Ha AOMNOHUTENbHbIE BOMPOCHI;

- 11-20 6annoB - CTy[EHT 3aTpyLHSETCS B OTBETaX Ha BONpoCkl buneTa, oTBeYaeT ToNbKO nocne
HaBOLSALWMX BOMPOCOB, AEMOHCTPUPYS cnaboe 3HaHWe Npu OTBETE Ha AONONHUTENbHbIE BOMPOCHI;

- 10 6annoB 1 MeHee - CTyIeHT NPOAEMOHCTPMpPOoBan cnabble 3HaHWSI NPV OTBETE Ha BOMPOCHI,
CchopMynMpoBaHHbIe B Bunete, He OTBETUN HY Ha OOUH U3 OOMONHUTENbHbIX BOMPOCOB;
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- 0 6annoB - CTyAEeHT He OTBETUN HX Ha OAMH U3 Bonpocos buneTa. MNocne NoAroToBKM N0 BTOPOMY
(mononHUTENbHOMY) BUNeTy Takxe He NPOAEMOHCTPMPOBAN 3HAHWIA NO AAHHOMY NPeaMEeTy.
CTyOeHT, He SBUBLIMIACS Ha aK3aMeH 6e3 yBaxXmMTenbHOM NPUYKnHbI, Takxe nonydaet 0 6annos.
Bonpocbl k 3a4eTy no aucumnnnnHe "®yHKUMOHaNbHas aHaTOMUS MUKPOBHOI KneTkn"

1. YPOBHM KNETOYHOWM OpraHM3auny N OCHOBHbIE HanpaBneHns ee ndydeHms. Mukpockonums -
OCHOBHOW METO[Z MCCNEeNOBaHMS B LMTONOTMN.

. CpaBHUTENbHAsA XxapakTepuctuka CTPOEHNS NPOKAPUOTUYECKON 1 9yKapnoTUYECKOW KNeTok.
. Mopdghonorus knetok NpokapuoT: pasmep 1 doopma KneTok.

. XMn4eckunin coctaB bakTepmanbHOW KNeTku.

. S-cnoii bakTepuia.

. [MenTnpornukax MypewH - cneumdmnyeckunin retrepononmmep bakrepuii. BuocnHTes MmypemnHa.
. KnetouHas cteHka rpamnonoxmTenbHbix 6akTepuii.

. KnetoyHas cteHka rpamoTpuuatensHbix 6akTepuii.

9. OTnMunTENbHBLIE 0CODEHHOCTU KNETOUYHBIX CTEHOK apXen, OPOXXEN N MuuenmnanbHbix rpubos.
10. PyHKUUN KNETOYHOM CTEHKN NPOKaAPWUOT.

11. Pa3pyleHne KneTo4yHon cTeHkn baktepwii. MNpoTtonnacTel, cpeponnactol, L-oopMmbl.

12. Obonoyka H6akTepuanbHbIx KNETOK: Kancysnbl, CIM3UCTbIE CNOW U YEXTbI.

13. [oBEepPXHOCTHbIE CTPYKTYpPbl HakTepmanbHbIX KNeTOK: MW, WKMbl U TpybYaTble BbIPOCTbI.
14. XryTukn 6aKkTepmin: nx Yucno, pacnonoxeHme n GoxXnMmny4eckoe CTpoeHume.

15. Tunbl aBUXEHWIA BakTepuanbHbIX KNETOK: ABUXEHNE CMIUPOXET N CKONbXEHNE.

16. Takcucbl 6bakTepuin. MexaHnam 4yBcTBUTENBHOCTU. OBHApyXeHne ABMXEHUS BakTepuia.
17. Lintonnasmatnyeckasi MembpaHa: XMMUYECKUIA COCTaB, CTPOEHNE U COYHKLMW.

18. MpoHnLaeMocTb MeMbpaH a5 pasnnyHbIX BeWwecTs. Tunbl TpaHcnopTta. docooTpaHcgepasHas
cuctema TpaHcnopTa.

19. Cekpeums benkos baktepusimMu.
20. OpraHunsauuns apixatenbHOro annapara aspobHbix 6akTepuit. MNpouecc ero yHKLMOHMPOBaHNS.

O NO O~ WN

21. OpraHmsauusi obixaTenbHOro annapaTa aHaspobHbix 6akTepuii. Mpouecc ero
(PYHKLMOHNpPOBAHMSA.

22. 3HayeHve ablxaTenbHOoi Lenu, NToKanM3oBaHHOM Ha LMTonnasmatnieckon membpaHe, B
aHepreTvke npokapuotuyeckoin knetkn. Cnocobbl obpazosaHms ATD y baktepuit. CTpoeHne
ATdasHoro Komnnekca.

23. doTOCKHTES Y NyprypHbIX HakTepuii: MOPAIOIorns 1 nokanmaaumns oTOCUHTETUYECKOTO
annapara, MexaHn3m (poTocuHTEe3a.

24. DoTOCKHTES Y 3eNeHblx bakTepunii: MOPAPONOrns U NoKann3auns gOTOCMHTETUYECKOrO
annapara, MexaHu3m ooTocuHTe3a.

25. doTocmHTE3 Yy UMaHobakTepuii: MOPAPONornsa 1 nokanmaaums oTOCUHTETUYECKOro annapara,
MexaHn3M (poTocuHTE3a.

26. doTocuHTE3 Yy ranobaktepuit: POTOCMHTETMYECKMIA annapar, MEXaHN3M (DOTOCMHTE3a.
27. Pnbocombl kKak chyHKLIMOHANbHbIE HyKneonpoTenabl. Paamepsl, CTpykTypa 1 coctas pnbocom.
28. Obwwue npencTaBneHns 0 PyHKLMOHMPOBaHUM pubocom B kneTtke. [pouecc TpaHcnaumm.
29. Untonnasma v BHyTpuumMTONNa3Matmyeckmne BKIKYEHMS NpoKapmnoTUYEeCKnx KneTok.

30. 3anacHble BelwecTBa MUKPOOHbIX KNETOK.

31. Obuiee npencTtasneHme o0 CTPOeHM bakTepranbHOro reHoma.

32. lNna3mmabl. HecoBMecTMMOCTb Nnasmua.

33. Pennukauns OHK.

34. lNpouecc TpaHCKpUNUmu.

35. Cnocobbl pa3MHOXEHUS MUKPOOPTraHN3MOB.

36. PocT kneTok B Nepruoanyeckom, MPOTOYHOM N CUHXPOHHOM KYNbType.
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37. Obuwee npenctaBneHMe 0 XU3HEHHOM LIMK/e NPOKapWOT.

38. Mopdhonornyeckas amgdoepeHUMpoBKa BEreTaTMBHbIX KNETOK B OOPMbI, CreLmannavpoBaHHble
Ha BbIMNONHEHNN 0COB0M GoYHKLNN.

39. Obwas xapakTepmncTmka NoKoAWMXCs GOOPM KNeToK.

40. Tunbl KNETOK LMaHOBaKTEPUIA.

41. eTepoumCTblI.

42. AKNHETDI.

43. ['opMOroHum.

44. lNokoswmecs qOopMbl KNETKU: 3K30CMNOPbl, MUKCOCNOPbI, LUCTbI U aKUHETbI.
45. OHpocnopbl. Ctagmm cnopoobpasoBaHus y 6aktepuii.

7.1. OcHOBHas nuTteparypa:

Mwkpobuonorus, NocmaHos, Paync Mocmanosuy;annynnund, Anbbept Kamnnosuy;Bonkos, Ann
Xapucosuy;Nbparnmosa, Anbcpmsa NcnamosHa, 2011r.

Mukpobuonorvs B onpeneneHnsx n nnmtocTpauunsix, 3axapoea, Hatanus NeopruesHa;BeplunHuHa,
BaneHtuHa ViBaHoBHa;UnbuHckasn, Onbra HukonaesHa, 2012r.

MonekynsipHas mukpobuonorus, BptoxaHos, AHapeit JleoHnnosny;Pbibak, KoHCTaHTWH
Bsayecnasosuy;HeTtpycos, Anekcanap eaHosuy, 2012r.

MeaunumHckast MUKPOBMONorusi, BUPYCONorms 1 UMMyHONOInS: y4ebHUK. B 2-x ToMax [OneKTpoHHbI
pecypc] / Mopa pea. B.B. 3sepesa, M.H. boiiyeHko. 2013. - T.2 - 480 c. 9BC "KoHcynbTaHT
ctyneHTa" - Pexum pgoctyna: http://www.studmedlib.ru/ru/book/ISBN9785970425855.html

MeauumHckast MUKpobronorns, BUPYCOnorus 1 MMMyHonorusi: yiebHuk. B 2-x Tomax. Tom 1./ MNona
pen. B.B. 3sepesa, M.H. boyeHko. 2014. - 448 c. 3BC "KoHcynbTaHT cTyaeHTa"
http://www.studmedlib.ru/ru/book/ISBN9785970429143.html

MeauumHckas Mmukpobuonorus: ydiebHoe nocobue. Mosnees O.K. / Moa pen. B.N. MNMokposckoro. 4-e
naga., ncnp. 2010. - 768 c. O96C "KoHcynbTaHT cTygeHTa"
http://www.studmedlib.ru/ru/book/ISBN9785970415306.html

Mukpobuonorus, BUpyConorns U UMMyHONOMMS : PYKOBOACTBO K NabopaTopHbIM 3aHATUAM : y4eb.
nocobve / [B. b. Cboiiyakos n ap.] ; non pea. B.b. Cboitvakosa, M.M. Kapanaua. - M. :
F90TAP-Megnna, 2014. - 320 c. 9bC "KoHcynbTaHT cTyaeHTa"
http://www.studmedlib.ru/ru/book/ISBN9785970430668.html

Masnosu4, C. A. Mukpobuonorusi ¢ Bupyconoruein n ummyHonorueii [Tekct] : y4eb. nocobue / C. A.
MasnoBwy. - 3-e n3a., ucnp. - MuHck : Bbiw. wk., 2013. - 799 c. 3bC "bubnunopoccuka"
http://www.bibliorossica.com/book.html?search_query=%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%

Brnoxumms : yuebHnk / non pea. E. C. CeBepuHa. - 5-e naga., ucnp. n gon. - M. : F'OOTAP-Meaua,
2014. - 768 c. Paspnen 5: buonoruyeckne membparbl. I6C "KoHCcynbTaHT cTyaeHTa"
http://www.studmedlib.ru/ru/book/ISBN9785970427866.html

7.2. JlononHuTenbHasa nuteparypa:

Mukpobuonorus, 'yces, Muxamn Buktoposuy;MuHeeBa, Jltogmmnna AHatonbeBHa, 2007r.

Obwas mukpobuonorus, Hetpycos, Anekcanap VeaHosny;KoToBa, NpuHa BopucosHa, 2007r.
MonekynsipHas 6uonorus knetku, @annep, Oxepanog M.;WWnnaoc, OenHnc, 2012r.

MonekynsipHas buonorus knetku, @annep, Oxepanon M.;lWnnac, denHnc;36apckuii, U. b., 2006r.

doTtocunHTes, MokpoHocos, Anonbd Tpodrmosuy;laBpuneHko, BepoHuka
®deopnocuesHa;Xuranosa, TatbsHa BuktoposHa, 2006r.

[MooBMXHOCTb 1 NoBedeHne MMKpoopraHnamos, T. 1. MNpokapuoThsl, , 2004r.

dusnonorns n monekynspHas buonorms membpaH knetok, KamkuH, AHapeii Mnebosuy;Kncenesa,
NpuHa CepreesHa, 2008r.
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Baktepun poaa Lactobacillus: obwas xapaktepucTtnka n Metoabl pabotbl ¢ HUMK, ApynnnHa, OuHa
PawwnnosHa;®axpynnuH, Pasunb dapunosud, 2014r.

KOoHTpOonbHO-n3mMepuTenbHble Matepuansl K gucumninde "Lintonorns MMKpoopraHn3mos",
Apynnuna, OuHa PawnposHa;VinbnHckas, Onbra HukonaesHa, 2011r.

CuseHuos A.H., Mucetos A.W., Kapumos N.®. AHTMONOTUKN 1 XMMUOTEpaneBTMYeckme npenapartbl/
YuebHuk / Openbypr: OI'Y, 2012 - 489 c. 9bC "Bubnnopoccuka"
http://www.bibliorossica.com/book.html?search_query=%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%

Mwuxaun Byxap MonynsapHo o Mukpobuonoruun. M.: AnbnvHa HOH-GoMKWH, 2012. ? 218 ¢. 9BC
"Bnbnnopoccurka"
http://www.bibliorossica.com/book.html?search_query=%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%

CapyxaHoBa J1.E., BonuHa E.I". OcHoBbl 06Lieit MKpobronorum n uMMyHonorumn: KoHcnekT nekumia.
- M.: PYH, 2009. - 98 ¢c. 96C "bubnuopoccunka”
http://www.bibliorossica.com/book.html?search_query=%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%

7.3. UHTEepHeT-pecypcChbl:

Cell structure and function in Bacteria and Archeae. -
http://samples.jbpub.com/9780763762582/62582_CHO04_097_130.pdf

medbiol.ru (CTpoeHune kneTkn npokapwuorT). - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm
Molecular Expressions website. - http://micro.magnet.fsu.edu/cells/bacteriacell.html

Water/Wastewater Distance Learning Website. -
http://water.me.vccs.edu/courses/ENV108/Lesson5_print.htm

basa naHHbix US National Library of Medicine National Institutes of Health -
http://www.ncbi.nlm.nih.gov/pubmed

B Sciencedirect, Elsevier TM - http://www.sciencedirect.com/
YyebHbiii noptan PY H. - http://web-local.rudn.ru/web-local/prep/rj/index.php?id=1911&p=17056

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHne ancumnanHbl "PyHKLMOHANbHas aHaToMMs MUKPOBOHO KneTkn" npeanonaraet
NCMONb30BaHNE CNenyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeauniiHas ayautopust
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMeKTaums
MyNbTUMEOMNAHON ay ANTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOr0 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHON TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepmcTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAelicChl
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYeBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLMMW, MPaKTUYeCKue
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 OOCTYMHOW ONSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3VMOHHOE NporpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NpPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoyatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3blKe BeaYLMX aMEePUKAHCKNX 1
€BPONenNCcKMX N3naTenbCTB, a Takke peikue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbIA JOCTYN K HE0OX0AUMbIM A1s
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ MCMNosib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTenbHbIX CTAHOAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , HOCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npengocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI nMTepaTtype no OCHOBHbIM ANCLMNINHAM,
N3y4yaembiM B MEOMLUNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsieT By3y Hanbonee nosHble
KOMMIeKTbl HeOBX0AMMO NNTEpPaTypbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

B npouecce ocBoeHNs aucuMnavHbI UICNONb3YTCSA cneayowme 06pasoBaTeNbHbIE TEXHONOMM,
cnocobbl 1 MeToabl OOPMUPOBAHNS KOMMETEHLMIA: KONNOKBUYMbI U CEMUHAPbI B hopme
npobnemMHo-nccnenoBaTenbCKoin becenpl, HaNMcCaHne pegpeparos, cocTasneHne 0630pos,
TBOPYECKME 3a[aHNS, NPOEKTHbIE TEXHONOrMK, MPOCMOTP, aHan13 u 0b6CyXaeHne BUAEO- 1
MyNbTUMEANAHBIX MaTEPUANnoB, NEKUUN C MPOCMOTPOM BMAEO- U MyNbTUMEONAHbIX MaTEPManoB
(npeseHTaummn ppt).

ns npoBeaeHns Takmx 3aHATUI HeobxoaMma MynbTUMeanAiHas ayauTopus.

[ns Tekywero KOHTPONS (NPOBELEHNSI KOHTPOSbHBIX PaboT, peweHns TECTOBbIX 3a4aHNIA)
HeobXx04MM KOMMNbIOTEPHBIV KNacc 1 COOTBETCTBYIOWEE NPOrpaMMHoe obecneyeHme.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbIM nnaHom no
HanpasneHuno 020400.68 "Bronorns" n maructepckoi nporpamme Mmnkpobronorns n BUPyconorus .
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Mporpamma amcumnninHbl "dyHKUMOHaNbHas aHaToMust MUKpobHoW knetku"; 020400.68 Bruonorus; goueHT, K.H. ApynnuHa [.P.

ABTOpP(bI):

Apynnuna 1.P.

" 201 r.

PeueH3eHT(bl):

MnbuHckasg O.H.

" 201 __r.
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