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Mporpamma amcumnninHbl "dyHKUMOHaNbHas aHaToMust MUKPoBHo knetku"; 06.04.01 Buonorusi; aoueHT, K.H. ApynnvHa O.P.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbiX pe3ynbTaTtoB 0by4eHns No gucumniavHe (Moaynto), COOTHECEHHDIX C
NNaHupyeMbiMK pesyrbTaTamy 0CBOEHUS 06pa3oBaTeNbHON NPOorpammbl

2. MecTo ANCUMNNUHBI B CTPYKTYpPE OCHOBHOW NpodheccroHanbHoi obpasoBaTenbHOM NporpaMmbl
Bbiclero obpasoBaHuns

3. O6beM OncUMNNIMHBI (MOOYNs) B 3a4€THbIX €AMHNLAX C yKa3aHWeM KONM4YecTsa 4acos,
BblAENEHHbIX HA KOHTaKTHY0 paboTy obydatowmxcs ¢ npenogasarenem (Nno Buaam y4ebHbIx 3aHSATHIA)
N Ha CaMOCTOSITENbHYIO paboTy oby4yatowmxcs

4. CopepxaHume ancumniauHel (Moayns), CTPYKTYpupoBaHHOE No Temam (pasnenam) ¢ ykasaHueMm
OTBEOEHHOr0 Ha HNUX KONMYeCTBa akaaeMNYeCcKmx 4YacoB 1 BUOOB Y4EOHbIX 3aHATWIA

4.1 CTpyKTypa 1 TEMATMYECKUIA NaH KOHTAKTHOM U CaMOCTOSTENbHOM paboTbl N0 AuCUUNANHE/
Moynto
4.2 CopepxaHue gUCUMnInHbI

5. MNepeyeHb y4ebHO-MeToaNYECKOro obecnedyeHunst ons caMocTosTebHOM paboTbl 0byyatowmxcs no
ancumnnuHe (Moaynio)

6. POHA OLIEHOYHbIX CPEACTB NO AUCLMMANHE (MOLYNHO)

6.1 MNepeyeHb KOMMNETEHLMI C yKa3aHWEM 3TanoB Nx hOPMMPOBAHUS B NMPOLIECCE OCBOEHMS
obpazoBaTe/ibHON NporpamMMbl 1 OPM KOHTPOSS X OCBOEHNS

6.2 OnuncaHne nokasaTtenen n KPUTEPMEB OLIEHNBAHNS KOMMETEHLNIA Ha PasnnYHbIX aTanax ux
doopMNPOBaAHNS, ONUCAHWE LWKan OLueHMBaHUS

6.3 TUNOBbIE KOHTPOSbHBIE 3a4aHNS U UHblE MaTepuarbl, HEOOX0AMMbIE AN OLEHKUN 3HAHWIA,
YMEHWIA, HaBbIKOB 1 (1K) ONblTa AESTENbHOCTU, XapakTepU3yoLWwmx aTansl OPMMPOBAHUS
KOMMEeTEeHUMN B NpoLecce 0CBOEHUS 06pa3oBaTenbHOM NporpaMMbl

6.4 MeTtoguyeckne matepuarsnbl, onpenensowme npouenypbl OLeHNBaHNS 3HAHWUNA, YMEHWIA, HABbIKOB
N (MNK) onbiTa OeATENbHOCTU, XapakKTepusyowWwmnx atansbl OOPMUPOBAHNS KOMMETEHUWA

7. NepeyeHb OCHOBHOW W AOMONHUTENBHON y4eOHON NuTepaTypbl, HEOOXOAUMOW LN OCBOEHUS
ANCUMMNNUHBI (MOOYNS)

7.1 OcHoBHasa nuTeparypa

7.2 [lononHuTenbHas nuteparypa

8. [NepeyeHb pecypcoB MHPOPMALMOHHO-TENEKOMMYHUKALMOHHOM ceTh "VHTepHeT", HeobX0anMbIX
NS OCBOEHWS OUCLUNAWHBI (MOOyNs)

9. MeTtoanyeckure ykasaHus onst 06y4atowmnxcs o OCBOEHNIO ANCLUMMIUHBI (MOOYNS)

10. lNepeyeHb MHAPOPMALIMOHHbBIX TEXHONOMNIA, NCNONb3YEMbIX NMPU OCYLLECTBIEHUN
obpasoBaTenbHOro npowecca no AMCLUMNANHE (MOLYNIO), BKKOYAS NEpeYeHb NPOrpamMmMHOro
obecneyeHns 1 MHPOPMALMOHHBIX CIPABOYHbIX CUCTEM (MPU HEOBX0AMMOCTH)

11. OnncaHne MaTepuanbHO-TEXHMYECKON 6a3bl, HEOOXOOMMOW ONs OCYLECTBNEHNS
obpazoBaTe/ibHOro npoLecca no AMCUMnInHe (Moaynio)

12. Cpenctea agantaumm npenofasaHns AUCUMNAMHbBI K NOTPEBHOCTAM 00yyaroWwmxcs NHBANUA0B 1
N, C OrpaHnNYeHHbIMU BO3MOXHOCTSAMUN 300P0BbS
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Mporpamma amcumnninHbl "dyHKUMOHaNbHas aHaToMust MUKPoBHo knetku"; 06.04.01 Buonorusi; aoueHT, K.H. ApynnvHa O.P.

Mporpammy ovcumnnuHbl paspabotan(a)(1) AoueHT, K.H. ApynnuHa O.P. (kagpenpa Mmkpobuonorum
NPMub, otoeneHune tpyHaoameHTanbHon MeamumHbl), kasfes@gmail.com

1. MepeyeHb NnaHUPyeMbIX pe3ynbTaToB 00y4YeHUs Mo AUCUMIINMHE (MOLY/I0), COOTHECEHHbIX
C NNaHMpyeMbiMM pe3ynbTaTaMu 0CBOeHUs 06pa3oBaTe/ibHON NporpamMmbl

BbII'IyCKHI/IK, OCBOVBLINIA ONCUnMnnnHy, OonxeH O6ﬂa,ﬂ,aTb cnenywuwmMm kKoMmnetTeHUnsamMn:

LLinchbp komMneteHuUn Pacwuucpposka
npuobpeTtaemMon KOMNETeHLUN

MK-1 CNOCOBHOCTb TBOPYECKM UCMONb30BaTh B HAYYHOMN U
NPOV3BOACTBEHHO-TEXHONOMMYECKOM OeATENbHOCTN 3HAHNS
PyHOAMEHTaNbHbIX Y MPUKNaAHbIX pa3fenos AUCUUMNINH
(Mogynen), onpenensiowmx HanpasneHHOCTb (NpPogunb)
nporpammbl MarmcTpaTypsl

MNK-2 CNocOBHOCTb MAaHMPOBATb M Peann3oBbiBaTb
npodpeccmnoHanbHblie MeponpuaTs

BbinyCKHWK, OCBOMBLLWIA ONCLMMNHY:
1. DONXeEH 3HaTb:

- KaK yCTpoeHa 1 oyHKUNOHUpYeT MVIKp06Ha$I KneTtka, a Takxe 41O Nponcxoaout C KNneTkon u ee
oTaoenbHbIMXU KOMMNOHEHTaMI Npu pocTte, Ppa3MHOXEHUN U MOpCpOJ'IOI'I/I‘-IeCKOVI andogoepeHUmpoBKe.

2. IONXEH yMeTb:

- MPUMEHSATb 3HAHNSA O CTPOEHUN N (PYHKLINAX MI/IKpO6HbIX KNeToK rnpun peweHnn
Hay4HO-UccnenoBatenbCKnx n npon3BoaCcTBEHHO-TEXHONOINMYECKNX 3a0a4 B ﬂpOd)eCCMOHaHbHOVI
OeATeNnbHOCTW.

3. 0OMXEH BnageTb:

- COBPEMEHHbIMW 3HAHUSMUN O CTPOEHUN U (PYHKLIMSAX KOMMOHEHTOB KNETOK NPOKapuoT 1 ayKkapuor,
CBSA3M CTPYKTYPHbIX KOMMOHEHTOB KNETOK C UX (PYHKLUUSAMM, a TakXe npoueccax pocTa,
pa3MHOXeHNsa 1 guddoepeHunalnm MMKPoopraHn3moB.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHBHOCTb M FTOTOBHOCTb:

- NMPUMEHSITb 3HAHUS O CTPOEHUUN U CPYHKLIMSIX MUKPOOHbIX KNETOK NpW pelleHni
Hay4YHO-MCCneaoBaTelbCKUX U MPON3BOACTBEHHO-TEXHONOMMYECKMX 3aa4 B NMPOGECCUOHANBHON
LEeSTENbHOCTH.

2. MecTo AMCLMNAMNHBI B CTPYKTYpe OCHOBHOW NpodoeccuoHanbHo obpasoBarenibHOM
nporpamMmbi BbicLLEro o6pasoBaHusi

LaHHas yyebHas oucumnnnHa BkntodeHa B pasgen "B1.B.0B.4 OucumnnmHbl (Mooynn)" OCHOBHOWA
npodoeccrnoHanbHom obpasosaTtenbHon nporpamMmel 06.04.01 "Buonorust (Mukpobuonorus un
BUPYCONOrus)" n oTHOCMTCS K ancumnnnHam no sbibopy. OcBavnBaeTcs Ha 2 Kypce, B 3 ceMecTpe.

3. O6beM aucumnnuHbl (MOayNns) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KO/InyecTBa 4acos,
BblAe/IeHHbIX Ha KOHTaKTHYI paboTy obyyalowmxcs ¢ npenoaasarenem (No BuaaM y4eOHbIx
3aHSITUN) U Ha CaMOCTONTENIbHYIO paboTy obydaroLLmxcs

Obwas Tpy[0eMKOCTb AUCLMIMIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHunL(bl), 108 yaca(os).
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Mporpamma amcumnninHbl "dyHKUMOHaNbHas aHaToMust MUKPoBHo knetku"; 06.04.01 Buonorusi; aoueHT, K.H. ApynnvHa O.P.

KoHTtakTHas pabota - 38 4aca(oB), B TOM yncne nekuum - 10 yaca(oB), npakTU4eckne 3aHAaTus - 28
yaca(os), nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENBHOM paboThbl - 0 yaca(oB).

CamocTosiTenbHas pabota - 70 yaca (0B).
KoHTponb (3a4€T / ak3aMeH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLUMMNANHBI: 3a4€T C OLEHKON B 3 CEMECTpE.
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Mporpamma amcumnninHbl "dyHKUMOHaNbHas aHaToMust MUKPoBHo knetku"; 06.04.01 Buonorusi; aoueHT, K.H. ApynnvHa O.P.

4. CopoepxaHue pucuunnuHbl (Moaynsi), CTOYKTypMpoBaHHoOe rno TeMam (pasaenam) ¢
yKa3aHueM OTBeAEeHHOro Ha HUX KOJIM4YecTBa akaaeMn4ecKmnx 4acoB U BUOOB Y4E€OHbIX
3aHATUN

4.1 CTpyKTypa U TeMaTM4yeckuin NnaH KOHTaKTHOWM U CaMOCTOsITe/IbHOW paboThbl Mo AucuMnanHe/
MOAYIO

Buaobl n yachbl
KOHTaKTHOW paboThbl,

Paspen MX TPYAOEMKOCTb
N AucumnauHbl/ CemecTp (B yacax) CamocTosiTenbHasi pabota

moaynsi

MpakTuyeckmellabopaTtopHble

Jlekuvm 3aHATUA paﬁoTu

Tema 1. BaxHenwne
CBOWCTBa
MUKPOOPraHN3MoB, M1X
1.|npr3Haku 1 3 2 2 0 6
pasHoobpasue.
Mopdponorus
MUKPOOPraHn3moB.

Tema 2.
[oBepxHOCTHbIE
"|CTPYKTYpPbl MUKPOBHbIX
KNeToK.

Tema 3. CTpykTypHas un
JoyHKLMOHanbHas
opraHusauuns
KNETOYHbIX
KOMMOHEHTOB,
3. OTBETCTBEHHbIX 3a 3 0 4 0 10
LBUXEHNEe bakTepuii.
Buaobl oBnxeHuns
MUKPOOPraHN3mMoB.
MexaHn3Mbl OBUXEHUS.

Tema 4.
LinTonnaamarmnyeckas
MeMmbpaHa:
0COBEHHOCTM CTPOEHNS
N PyHKLNN.
4. TpaHcnopTHas 3 2 4 0 12
yHKLMS MeMbpaH.
OHepreTnyeckas
pyHKLMS (MeMOpaHHOE
doocchopunnpoBaHue).
Tema 5.
BenokcuHTteanpyowmii
5. annapar 3 2 0 0
H6akTepuanbHOl KNeTku.

Tema 6.
XapaktepucTuka
6.|unTonnazmaTnyeckoro 3 0 4 0 12
KOMNapTMeHTa
NnpoKapuorT.

Tema 7. TeHeTn4yeckuin
annapart nNpokKapuoT u
7 ero oyHKUNOHNpoBaHme 3 2 6 0 14

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcumnninHbl "dyHKUMOHaNbHas aHaToMust MUKPoBHo knetku"; 06.04.01 Buonorusi; aoueHT, K.H. ApynnvHa O.P.

Bupabl n yachbl
KOHTaKTHOW paboThl,
Paspen MX TPYAOEMKOCTb
N AucuUnnuHbl/ CemecTp (B yacax) CamocTosiTenbHas pa6ota
monyns
Nexumm MpakTuyeckmellabopaTtopHble
3aHATUS pa6otbl
Tema 8. Pocr,
pasMHOXeHue n
KNneTo4yHas
IndochbepeHumpoBka
npokapwnor.
CneunannanpoBaHHble
8.[nokoswmecsa opmbl 1 3 0 4 0 8

IndochbepeHUmpoBaHHble
doOpMbl,
crneunann3npoBaHHble
Ha BbINOTHEHNN
onpeneneHHbIX
JPYHKUUNA.
WNtoro 10 28 0 70

4.2 CopepxaHvue oUCLUNUHDI

Tema 1. BaxHenwme cBONCTBa MUKPOOPraHM3MOB, UX NMPU3HaKKU U pa3Hoobpas3ue.
Mopdoonorus MukpoopraHm3MoB.

BaxHeiwune cBoNCTBa MMKPOOPraHn3MOB, UX NPU3Haku 1 pasHoobpasve. Mopdonorus
MUKpoopraHnamoB. Oblee npencTaBneHne 0 CTPOEHN MUKPOBHOW kneTkn PasHoobpasne
MUKpOoOpraHn3moB. baktepun, apxewn, Bupycol. BaxHerimne ceoncTsa v Npu3Haku
MUKpoopraHnamoBs. MHoroobpasune MecT 0butaHms MUKpoopraHnamoB. Mopdoonorus
MUKpPOOpraHnamMoB. PopMbl 1 pasmepbl bakTepunanbHoi kneTkn. O JHOKNETOYHOCTb - OCHOBHAS
hopma opraHusaumm Mnkpobos. [JmanasoH pa3MepoB MUKPOOPraHW3MOB (?KapinkoBOCTb? U
?2rnraHTnam? npokapmotos). O60CHOBAHME MUHUMANbHbBIX KNETOYHbIX Pa3MepoB CBOOOAHOXMBYLLNX
MUKpPOOpraHnamMoB. CBA3b MeX Iy BENNYNHON 06bekTa U ero CTPYKTYPHOW CNOXHOCTBIO B MUPE
MUKPOBOB. COOTHOLEHNE MEX DY KNETOYHOM NOBEPXHOCTLIO 1 06 bEMOM Kak BO3MOXHAS NpuYMHa
OrpaHNYeHnst BEPXHEro npenena pasmepoB MUKPOOpPraHnaMoB. CTpoeHne MUKPOBOHOI KNeTKu.
OTAn4ns CTpoeHUs KNeTkn NpokapuoT 1 aykapuoT. OCHOBHbIE YePTbl CTPOEHNS NPOKAPUOTHOM
Knetku. Xummyeckuii coctae knetkn. ObsizaTenbHble 1 BapuabenbHble CTPYKTYpPbl KNETKN.
BaxHeiwune cBONCTBa MMKPOOPraHn3MOB, UX NPU3Haku 1 pasHoobpasve. Mopdonorus
MUKpoopraHuamoB. Oblee npencTaBneHne 0 CTPOEHN MUKPOBHOW kneTkn PasHoobpasne
MUKpOoOpraHn3moB. baktepun, apxewn, Bupycol. BaxHeriwmne ceoncTsa v Npu3Haku
MUKpoopraHnamoBs. MHoroobpasune MecT 0butaHms MUKpoopraHnamoB. Mopdoonorus
MUKpPOOpraHnamMoB. Popmbl 1 pasmepbl bakTepunanbHoi kneTkn. O JHOKNETOYHOCTb - OCHOBHAS
dhopma opraHusaumm Mnkpobos. [JmanasoH pa3MepoB MUKPOOPraHW3MOB (?KapinkoBOCTb? U
?rnuraHTnam? npokapmotos). O60CHOBAHME MUHUMANbHbBIX KNETOYHbIX Pa3MepoB CBOOOAHOXMBYLLNX
MUKpPOOpraHnamMoB. CBA3b MeX Iy BENNYNHON 06bekTa 1 ero CTPYKTYPHOW CNOXHOCTBIO B MUPE
MUKPOBO0B. COOTHOLEHNE MEX DY KNETOYHO NOBEPXHOCTLIO 1 06 bEMOM Kak BO3MOXHAS NpUYMHa
OrpaHNYeHnst BEPXHEro npenena pasmepoB MUKPOOpPraHnaMoB. CTpoeHne MUKPOBOHOI KNeTKu.
OTAn4ns CTpoeHUs KNeTkn NpokapuoT 1 aykapuoT. OCHOBHbIE YePTbl CTPOEHNS NPOKAPUOTHOM
Knetku. Xummyeckuii coctae knetkn. ObsizaTenbHble 1 BapuabenbHble CTPYKTYpPbl KNETKN.

Tema 2. NoBEPXHOCTHbIE CTPYKTYPbl MUKPOOHbIX KNETOK.

Obwas xapakTepncTmka NoBEPXHOCTHbIX CTPYKTYP MUKPOOHBIX KNeTok. KnetoyHas cteHka:
XUMUYECKNIA COCTaB M CTPYKTYpa, BUOCUHTES, (OyHKLUMMK. CTpOoEHME 1 OYHKLMN OTOENbHbIX
KOMMOHEHTOB KNETOYHON CTEHKN: MypenHa, TEWXOEBbIX KMCNOT, NMMNONoAncaxapuaos u
NMNONPOTENHOB. BnnsiHne ycnoBuiA KynbTMBMPOBAHMS HA Pa3BUTNE KNETOYHON CTEHKN. CMHTE3
KOMMOHEHTOB KNETOYHbIX CTEHOK BakTepwui. MpoTonnacTsl, cgpeponnacTbl, L-dpopmbi.
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Mporpamma amcumnninHbl "dyHKUMOHaNbHas aHaToMust MUKPoBHo knetku"; 06.04.01 Buonorusi; aoueHT, K.H. ApynnvHa O.P.

Tema 3. CTpyKTypHas U (pyHKLMOHaNbHas opraHM3auus KNeTOYHbIX KOMMNOHEHTOB,
OTBETCTBEHHbIX 3a ABMXeHue 6akTepuit. Buabl ABMXEHUS1 MUKpoopraHuamoBs. MexaHu3mbl
OBUXEHUS.

LBnxeHne 6aktepunit OCHOBHbIE TUMbI ABUXEHUS. XryTukn 6akTepurii, X YUCNO 1 PACNONOXEHME.
Bruoxmmunyeckoe cTpoeHne n MakpoopraHmsaums XryTukos. VIMMyHonornyeckme cBoncTBaa.
"eHeTuka, MEXaHNYECKME CBOMCTBA chnarennspHoro Motopa 6aktepuii. [BuxeHre npu nomMoLm
XryTukoB. Takcuchl knetok. MonekynsipHblii MEXaHN3M XeMoTakcuca rpamoTpuLaTteibHbIX
H6akTepuin, nMelowmnx Xrytukun. JpuxeHne cnupoxet. CKoNb3AwWwmii 1 BpawaTenbHbl TUMb
OBnxeHus. dnekcupyrouee asuxeHue. NnaesaHve n poeHne. MNoaTarnearoWmn TN OBUXEHNUS U €ro
3HaveHue ona popmmpoaHuns GruonneHok. Munwn IV Tuna. OsuxeHune no Tmny CKONbXeEHUS.
PasHoobpasne MexaHM3MOB CKOMbXEHUS Y PasHbiX TAKCOHOMUYECKUX rpynn 6akTepuit. [BuxeHne
MukcobakTepwuii: A-nBUXeHUE, S-aBnXeHME. [TPUMUTNBHBIE (POPMbI MEXKNETOYHOIO MaTpmkea 1
KOHTaKTHOW OPUEHTMPOBKM Y MUKCOBakTepuii. MexXkneToyHas curHanm3aums npu oBUXEHUN
MukcobakTepuii. MexaHn3m CKONMbXEHNS TPUXOMHbIX LMaHobakTepuit. [BuxeHne naToreHHbIx
H6akTepuin BHYyTpY KNETOK MakpoopraHnama xo3sivHa, OCHOBaHHOE Ha akTUHe.

Tunbl oBuxeHus npokapnoTtoB 1. C nomoLpbto XryTuka(os): - lNMnaBaHmne ¢ NOMOLbIO XIyTUKOB -
LBUXeHe CANPOXET C NOMOLLLIO NepUNNa3mMaTUYEeCcKmxX XryTmkos - PoeHme ¢ nomoLbio
MHOIOYUCNEHHbIX XryTuKoB 2. lNMogTarusatowee aBnxeHne ¢ nomoubio nunen IV tuna 3.
CkonbxeHue 4. [1BnXeHne, OCHOBaHHOE Ha akTUHe MeToabl BbISIBNEHUS MOABUXHOCTM BakTepui.

Tema 4. LUuTonnaamatnyeckas membpaHa: 0CoO6eHHOCTU CTpoeHUs U PyHKU UK. TpaHCNOpTHas
byHKUNA MemOpaH. QHepreTuyeckasa pyHKUus (MembpaHHoe chocchopunmpoBaHue).

AnemeHTapHas MmembpaHa, ee XMMUYeCKNiA COCTaB M MaKPOMOJEKYNSpHAs OpraHn3aLums.
OcobeHHOCTN CTPOEHNSt MeMbpaH BakTepuii U apxeir. PYHKLUUN OTAENbHbIX KOMMIOHEHTOB
MembpaHbl. OCHOBHble CBOMCTBA 6uoMembpaH. HapyxHas MembpaHa, untonnasmartnyeckas
MeMbpaHa 1 BHyTpuUMTONIa3MaTmyeckne MeMbpaHbl: pacnpoCTPaHEHHOCTb U OYHKLMW.
MembpaHHble 06pa3oBaHNs: ME30COMbI, XPOMOCOMbI. KBa3un-aykapunotnam. KomnapTmeHTanmsaums y
npokapnoT. PyHKUMM MemMbpaHHbIX 06pa30BaHUiA. YyacTue uutonnasmaTnyeckon MembpaHoi
NpOKapmoT B pas3nnyHbix MeTabonmyeckux npoweccax. TpaHcnopTHas yHKUMS MeMOpaH.
N3bupaTenbHas NpoHMLAEeMOCTb (MONYNPOHMLAEMOCTb) MeMbpaH. AKTUBHBIV U NACCUBHbIA BUAbI
TpaHcnopTa. Odudbdysnsa npoctas n obneryeHHas, ocMoc. MNepBrYHbIA 1 BTOPUYHBIA TPAHCMOPT.
AHTMNOPT, YHUMOPT 1 cumnopT. Moandgukaums nepeHocnmoro cybcrpara B npouecce
TpaHcnokaumm rpynmn.

TpaHcnokauus 6enkoBbix Monekyn. Cekpeunsi 6enkos baktepuamu. Mpumepsl n Gronormyeckme
QoyHKLUMM cekpeTnpyembix 6enkoB. Ponb B 6akTepranbHOM natoreHese n cumbunoreHese.
CoBpeMeHHble NpeacTaBneHnst 0 MONEKYNSIPHbIX MEXaHU3Max cekpeunn 6enkoB Yepes
uMTOoNNa3MaTNYecKyto MeMbpaHy rpamMnonoXUTENbHbIX U rpamMoTpuLaTeENbHbIX BakTepuii;
Sec-cuctema; Tat-cuctema. CneunannampoBaHHble CEKPETOPHbIE CUCTEMbI FPaMOTpULLATENbHbIX
6aktepuii | - V TnoB. MexaHnambl TpaHcnokaumm 6enkoB Yepes nepunnas3maTtnyeckoe
MPOCTPAHCTBO M HAPYXHYIO MEMOPaHy KNneTo4yHow cteHkn. OcobeHHOCTM opraHM3aumnm 1 ponb B
naroreHese cekpeTopHon cuctembl Tvna lll; nvHbekTocoma. Yyactme cneunanmsnpoBaHHbIX
CEKPETOPHbIX CUCTEM B BMOreHe3e NoBEPXHOCTHBIX CTPYKTYp 6akTepuin. CekpeTtopHbii annapar Il
Tna n 6MocMHTE3 XryTnKoB. MonekynsipHble MexaHn3Mmbl cOopky nunein pasnnyHbix TMNoB (1 n 1V) u
MOBEPXHOCTHbIX S-CNoéB. 3HayeHne cekpeumm 6enkoB bakTepmusaMmn oisi MEXOPraHN3MEHHbIX
B3aMMOLENCTBUIA NPO- U 3yKapuoT.

Tema 5. BenokcuHTe3upyoLWwMn annapar 6akTepuanbHON KNeTKM.

BenokcuHteanpyowmin annapat 6akTepuanbHoin Knetku Pnbocombl, kKak oyHKUMOHANbHbIE
HykneonpoTtenabl. Paamepbl 1 Mopdoonorusi pubocom. CTpykTypa 1 coctas pubocom.
PnbocomanbHble PHK 1 6enku manoii n 6onbwoii cybbeanHul. @opmmpoaHme pubocom B KeTke.
Obuwwme npeactasneHnst o PyHKUMM pubocom B knetke. OCOBEHHOCTUN CTPOEHNS pUOOCOM apXxei.
BenokcuHteanpyrowmin annapat 6aktepuanbHoi knetkn. OCHOBHbIE €ero KOMMNOHeHTbl. CTaamm
TpaHcnauun. benkosble hakTopbl UHMLMALMK, SNOHFAUUM U TEPMUHALMK TpaHcnsuun. Perynsuuns
TpaHcnaumn. CuHTe3 6enkos B 6ECKNETOYHON CUCTEME.

KTPOHHEBH
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Tema 6. XapaKTepVICTVIKa untTonnaamarny4eckoro KomnapTtMeHrta npoKapuor.

LinTonnasmartumyeckuii kKoMmnapTMeHT MNpocTpaHCTBEHHAs OpraHn3aums LMTonna3MaTmyeckoro
komnapTMmeHTa. CocTaB 1 OCHOBHas doyHKUMS umMTonnasmbl. Lintockenet: Mmopdpockener,
OMBUCKENeT 1 aH3ockeneT.l'eHeparnbHble KOMNAPTMEHTbI ANS NOCTPTPAHCSALUMOHHOMO 1
NOCTTPaAHCKPUMNUMUOHHOIO NPOLIECCUHra: AerpanocoMbl, WanepoHHbI U MPOTEeacoMbI.
CneuvannanpoBaHHble KOMMNAPTMEHTbI: BaKyONW, ra3oBble BE3UKYbl, MONSPHbIE
MeMbpaHononobHble opraHenbl, nonnudgocdaTHble, NOANMNIOKO3MAHbIE U LMaHOULMHOBbIE
rpaHynbl, LMTONNa3MaTN4Yeckmue MUKPOKPUCTaN b, MarHUTOCOMbI, aLO0KaIbLMCOMbI,
KEpUTOMMYECKNE BaKyonu, KapOOKCUCOMBI 1 NOAUIMOPOKCManKaHoaTHble rpaHynbl. Ponb 1
pacnpocTpaHeHne aTnx CTPyKTyp y HakTepuit. 3anacHole BelecTsa 6akTepuii.

Tema 7. eHeTMYeCcKU annapart NpoKapuoT u ero oyHKLMOHUpoBaHUe

"eHeTuyecknii annapart NPokKapuoT 1 ero PyHKUnoHnposaHne. OpraHnsauns reHeTn4ecKoro
annaparta 6aktepuin. IHK kak HocuTenb BCel reHeTu4eckon nHpopmaumm. Xpomocoma baktepuii.
dopma, KONUAHOCTb 1 NAPTUTHOCTb BakTepranbHo XxpoMocoMbl. CTpoeHne Hykneonna. benku
reHoma baktepurasnbHbIX KNeTOK, X CTabunnsmpyowwas ponb B opraHu3auny Hykneonaa. Cessb
Hykneomza c uMtonnasmaTnyeckoin MembpaHoi 1 ee Npom3BoaHbIMU. XpOMOCcOoMa apxei. Pasmepsl
NPOKapmnoTUYECKNX FeHOMOB. HEXPOMOCOMHbIE FreHEeTUYEeCKME SNEMEHTHI (NnasMuibl), nx
opraHusaums, HOMeHknartypa, Buibl, GONOrMYeCcKmin N 9BOMOLIMOHHBIA CMbICH.

Tema 8. PocT, pasaMHOXeHUe U KneTouHas audocpepeHUpoBKka Npokapuor.
CneuvannanpoBaHHble nokosiluecsi opmbl U AndocpepeHUnpoBaHHbie POPMbI,
creuuvanmsMpoBaHHble Ha BbINOTHEHWUW ONpeaeneHHbIX OyHKLUA.

PocTt knetku n nonynsiummn. C6anaHCUpOBaHHbIN 1 HecbanaHCUPOBaHHbI POCT. Bo3MOXHbIe
NPUYUHBI HecbanaHCUPOBAHHOMO pocTa. PerynatopHble cuCTeMbl pocTa U AeneHns 6akTepuii.
OCHOBHble (POPMbI Pa3MHOXEHUS KNeToK. brHapHoe oeneHne, MHOXECTBEHHOE AeneHue,
noykosaHue. IsomopgoHoe 1 retepoMopdHoe aeneHne. XusHeHHble (KNeTo4YHble) LnKbl
npokapuoT. Mopgronorudeckas gudopepeHumnaumns y npokapuor. lNokosiwmecs popmbl NpokapmoT,
obwas xapaktepmcTtuka. LincTol, akmHeTbl, 9K30Cnopsbl, MKocnopbl. dHnocnopa. Kpartkas
xapakTepucTuka baktepuii, 0bpasyrowmx aHaoreHHble crnopbl. Ctagumn cnopoobpasoBaHns ?
CNOXHas uenb B3aMMOCBSA3aHHbIX MPOLIECCOB: FreHEeTUYECKNX, LIUTONOrMYECKMX,
donaunonoro-broxmmmyecknx. 3penas cnopa, ee ctpoerHne. Mopgonoruyeckas onddepeHuposka
BEreTaTuBHbIX KNETOK B 0COOble (HOPMbI, CMeLnan3mpoBaHHbIe Ha BbINOMHEHNW KaKon-nnbo
onpeneneHHoin/ocoboi coyHKLIMN: reTePOLMCTbI, KNETKU-LWBEPMEPDI, 3NIEMEHTAPHbIE Tena y
BHYTPWKIETOYHbIX MapasnToB U 3HAOCUMOMOHTOB, 6akTeponabl KnybeHbKOBbIX 6akTepuii.

5. NMepeyeHb yuebHO-MeTOANYECKOro obecneyeHust onsi cCaMocTosiTeNIbHOM paboThbl
obyyalomxcs no aucuunnvHe (Moaynio)

MopsinoK opraHM3aumy 1 OCyLecTBeHNs 06pasoBaTeNnbHOM AesTENbHOCTN MO 06pa3oBaTesfibHbIM
nporpamMmam Bbicliero obpasoBaHuns - nporpamMmmam bakanaepuara, nporpaMmam crieumanuTeTa,
nporpamMmam mMaructpatypbl (YyTBepXAEH npukazom MuHucTepcTea 06pasoBaHUs U Hayku
Poccuiitckoin depepaunmn N1367 ot 19 nekabps 2013 r.).

MNMucbmo MuHucTepcTBa obpasosaHms Poccuiickoin @enepaumm N14-55-996mH/15 ot 27.11.2002 "O6
aKTMBM3aLMM CaMOCTOSATENBHO paboTbl CTYAEHTOB BbICIIMX y4EOHbIX 3aBeneHNIA"

MonoxeHune N 0.1.1.67-06/265/15 ot 24 nekabps 2015 r. "O6 opraHn3aumm TEKYLEro 1
MPOMEXYTOYHOrO KOHTPOS 3HAHWUIA 0By4YatoWNXCs defepanbHOro rocyapCTBEHHOrO aBTOHOMHOMO
obpazoBaTenibHOro y4pexneHus Boiciero obpasosaHms "KasaHckuii (MprBonXckui) coenepanbHblii
yHuBepcurtet""

Monoxexne N 0.1.1.67-06/241/15 ot 14 nekabps 2015 r. "O dpopmMmpoBaHMM OOHOA OLLEHOYHbBIX
CPeAncTB AN18 NPOBEAEHNS TEKYLE, MPOMEXYTOYHOW U UTOFOBOI atTectaummn obyyarowmxcs
henepanbHOro rocyaapCTBEHHOrO aBTOHOMHOIO 06pa3oBaTENbHOrO y4PEXAEHNS BbICLIErO
obpasoBaHus "KazaHckuin (MpuBonxckuin) penepanbHbiii yHUBepcuteT""
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Monoxexne N 0.1.1.56-06/54/11 o1 26 okTs6ps 2011 r. "O6 3nekTPOHHbIX 06pa3oBaTebHbIX
pecypcax penepanbHOro rocy4apCTBEHHOr0 aBTOHOMHOIO 06pa30BaTENBHOIO YYPEXAEHUS BbICLIETO
npodpeccrnoHanbHoro obpasoBaHus "KasaHckuii (Mpueonxcknii) goeaepanbHblil yHuBepceutet™"

PernameHt N 0.1.1.67-06/66/16 ot 30 mapta 2016 r. "PaspaboTku, perncrtpaumm, noAroToBku K
MCMNONb30BaHNIO B y4eOHOM NpoLecce 1 yaaneHns aneKTPOHHbIX 06pa3oBaTenbHbIX PECYpPCoB B
CUCTEME 3NEKTPOHHOro 0by4eHns chesepanbHOro rocy4apCTBEHHONO aBTOHOMHOMO
obpasoBaTefibHOro yypexaeHus Boiciwero obpasosaHus "KasaHckuii (IMprBonxckuin) doenepanbHblii
yHusepcutet""

PernameHT N 0.1.1.67-06/11/16 ot 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBOA CUCTEME OLIEHKM
3HaHWIA 0byvatoWwmxcs B oeepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTeibHOM
yupexeHnm Bbicwero obpasosaHms "KasaHckuii (MprBonXckuin) coeepanbHblil YHUBEPCUTET

PernameHT N 0.1.1.67-06/91/13 o1 21 nioHsa 2013 r. "O nopsiake pas3paboTky 1 Bbinycka y4ebHbIx
n3paHnii B goeaepanbHOM rocyjapcTBEHHOM aBTOHOMHOM 06pa30BaTe/lbHOM YYpeXAeHUN BbICLIEro
npogoeccrnoHanbHoro obpasoBaHus "KasaHckuii (MpuBonxckuii) doenepanbHblii yHuBepcutet™"

6. PoHAO OLEHOYHbIX CPencTB NO AucUUNIUHe (MOaYIHO)

6.1 MepeyeHb KOMNETEHLMIA C YKa3aHUeM 3TanoB ux oOPMUPOBaHUS B NPOLLECCe OCBOEHUS
ob6pa3oBaTenbHOM NPorpamMmbl U POPM KOHTPONSI MX OCBOEHUS

dopmMa KoHTpons OueHuBaeMble

Tan
3ra KoMneTeHUUU

TeMbl (pa3penbl) AUCLUMNIIUHBI

Cemectp 3

TeKyLL M KOHTPO/b

1. BaxHenwwmne CBONCTBA MUKPOOPraHU3MoB, X
npu3Haku n pasHoobpasune. Mopgonorus
MUKPOOpPraHn3moB.

2. [oBEPXHOCTHBIE CTPYKTYPbl MUKPOOHbBIX KNETOK.
3. CTpyKkTypHas 1 oyHKLMOHaNbHas opraHnsauns
KNETOYHbIX KOMNOHEHTOB, OTBETCTBEHHbIX 3a ABUXEHUE
HakTepuit. Buabl ABUXEHNS MUKPOOPraHW3MOB.
MexaHn3mbl OBUXEHUS.

4. LlnTonnasmatmyeckas membpaHa: o0cobeHHOCTU
CTPOEHNS 1 OYHKLMK. TpaHcnopTHas OyHKUNS
MeMbpaH. DHepreTnyeckas oyHKUNs (MeMbpaHHoe
goochopunnpoBaHue).

6. XapaktepucTtuka untonnasmaTnyeckoro
KoMnapTMeHTa npokapuoT.

7. eHeTnyecknii annapart NpokapuoT u ero
JoyHKLMOHNpOBaHMe

8. PocT, pasMHOoXeHune 1 kneToyHas
AndpgoepeHLUmnpoBka NpokapuoT.
CneumannsnpoBaHHble MOKoAWMECs OOpPMbl 1
andpgoepeHuUnpoBaHHbIe PopMbl,
cneuvann3npoBaHHble Ha BbINONHEHUN OnpeaeneHHbIX
JOYHKLWNA.

1 [Konnoksunym MK-1, rMK-2
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Otan

dopma KOHTpons

OueHuBaemble
KoOMMeTeHuun

TeMmbl (pa3penbl) AUCLUUMIIUHBI

KOHTPO/NbHas
paboTta

NnKk-1, rK-2

2. MNoBepPXHOCTHbIE CTPYKTYPbl MUKPOOHbBIX KNETOK.
3. CTpykTypHas 1 oyHKUMOHaNbHasi opraHmM3aums
KNETOYHbIX KOMMOHEHTOB, OTBETCTBEHHbIX 32 ABUXEHUE
HakTepuin. Buapl ABUXEHUS MUKPOOPraHW3MOB.
MexaHn3Mbl OBUXEHUS.

4. LlnTonnasmartumyeckas membpaHa: 0cobeHHOCTH
CTPOEHMSA 1 GoyHKUMU. TpaHcnopTHas doyHKUMS
MeMbpaH. dHepreTndeckas yHKUMs (MeMbpaHHoe
goochopunnpoBaHue).

5. BenokcuHTtesnpytowmii annapat bakTepunanbHoii
KNeTKMW.

6. XapakTepucTika umMtonnasmaTn4eckoro
KOMMapTMeHTa NpoKapmorT.

7. FeHeTn4eckmnin annapar npokapuoT 1 ero
CPYHKLIMOHMPOBaHNE

pedoepar

MK-2 , rnK-1

1. BaxHenwmne cBONCTBA MUKPOOPraHN3moB, nx
npu3Haku 1 pasHoobpasue. Mopdonorus
MUKPOOPraHM3moB.

8. PocCT, pasamMHOXeHWe 1 KneTo4yHas
andpdpepeHUrpoBKa NnpokapmoT.
CneumannanpoBaHHble NOKOAWMECS OOPMbI 1
andpdepeHurpoBaHHbie OOPMb,
cneuvann3npoBaHHble Ha BbIMNOMHEHUN OnpeaeneHHbIX
JOYHKLWNA.

3auer c oueHKkon

MK-1, NnK-2

6.2 OnucaHue nokasarenen v KpuTepues OL,eHUBaAHUSA KOMMNETEeHLMA Ha pa3fInyHbIX 3Tanax ux
copmupoBaHusi, onucaHue LUKan oLueHMBaHus

TEeMe.

Kputepum
9ran ®opma OLLEHNBaHUS
KOHTpOns
OTnuyHo | Xopouiuo | Yposn. | Heya.

Cemectp 3
TeKyLLUNU KOHTPO/Ib

BbiCOKMi1 ypoBEHb Huakuit yposerb

BnaﬂeH,,,;,yp CpenHwnii ypoBeHb  |BnageHus HeynosnetBoputenyHbIv

mMaTepuanoMm rno BnageHuns martepuasnom rno YpPOBEHb BrageHus

P maTtepuanom rno Teme. maTtepuanom no

Teme. Xopouwee Y nosnetsoputenbHogeme. HeymeHune

?ﬁ?ﬁﬁg oA ymerne ymeHue chopMynMpoBaTh
chopmynmpoBatb ¢hopmynuposatb goopMynnpoBaTb CBOW MbICNN,
CBOW MbICHW, CBOW MbiCnuA, CBOU MbiCnIn, obcyxaatb
obcyxaatb obcyxaatb obcyxaath LVCKYCCUOHHbIE

1 |konnoksuym LMCKYCCUOHHbIE LVCKYCCMOHHbIE LOMCKYCCUOHHbIE NONOXeHNs.
HONOXEHNS. MONOXEHNS. MONMOXEHNSI. MOHATUNHBIN
MpeKpacHo 0CBOEH X0pOoLwo 0CBOEH MOHSATUMHBIN annapar He OCBOEH.
HOHSITARHBI MOHATUAHbIN annapar 0cBoeH  |[POAEMOHCTPUPOBAH
annapar. annapar. 4aCTWYHO. HEYNOBNEeTBOPUTENbHbINA
Mpo ﬂeMOHCTpMpOBaEpo-u-eM_OHCTpV'pOBampO,ﬂ.GMOHCTpMpOBaijOBeHb
BLICOKUI YPOBEHb pPeOHWUiA YpOBEHb  |y[0BNETBOPUTENbHLIAOHMAHMS]
NOHUMaHUS NOHNMaHWA ypOBEHb MaTepuana.
maTepuana. Marepuana. ug:ggs:r'f;
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Kputepum
9ran ®opma OLl.epHI/IBgHVI'il
KOHTpONSA
OTAnYHO XopoLuo Ynosn. Heyn.
[MpaBunbHO
BbINONIHEHA 3apaHus
[MpaBunbHO 6onblas YacTb BbINONHEHbI bonee |(3apaHus
BbINOJSIHEHbI BCE 3a0aHun. 4eM HarnonoBWHY.  [BbIMONHEHbI MeHee
3agaHus. MpucyTcTeytoT MpwucyTcTByIOT 4yeM HarnonoBUHY.
MNpoaeMoHCTprpoBafie3HaunTeNbHble  [Cepb&3Hble owmnbku. lMpoaeMoHCTpnpoBaH
BbICOKMIA YPOBEHb  (OWNOKM. [MpooeMoHcTpupoBaeyn0BNeTBOPUTENbHbIN
BnageHuns [MpooeMoHCTpUpoBaly LOBNETBOPUTENbHBLIMPOBEHDb BNageHns
marepuasnom. XOPOLWW YpOBEHb |YPOBEHDb BNafeHus (Marepuasnom.
p  |KOHTPONBHAAI Ay c B neHbI BnageHus marepuanom M
pa6ota p il p : pOSIBNEHDI
NnpeBoCxoaHble mMarepuanom. [MposiBNeHbl HA3KUE [He[oCTaToYHbIe
crnocobHocTH [MposiBneHbl crnocobHocTH crnocobHoCTH
NPUMEHSATb 3HAHUS |CpefHne NPUMEHSATb 3HAHUS |[MPUMEHSATb 3HAHUS
N yMeHUs K crnocobHoCTU N yMEeHUs K N yMEHMS K
BbIMNONHEHNIO NPUMEHSATb 3HAHWUS (BbINOTHEHWUIO BbINOJIHEHWIO
KOHKPETHbIX N yMEHMS K KOHKPETHbIX KOHKPETHbIX
3agaHuni. BbIMONIHEHWIO 3ag0aHuni. 3a4aHun.
KOHKPETHbIX
3a4aHun.
Tema packpbiTa
NONMHOCTbIO. Tema B OCHOBHOM  [Tema packpbita
[MpooeMoHCTpupoOBa@CKPbITA. cnabo. Tema He packpbiTa.
npeBoCxogHoe lMponemoHcTpupoBahitponemoHcTprposaitpo4eMOHCTPPOBaHO
BnageHue Xxopouwee BnageHve |yaooBneTsopuTenbHOgieynoBNeTBOpUTENbHOE
mMarepuasnom. mMarepuasnom. BnageHune BnageHve
icnonb3osaHbl icnonb3osaHbl marepuasnom. Marepuasnom.
Haonexaltuve Hagonexaltue Mcnonb3oBaHHble  [VIcmonb3oBaHHbIE
3 |pedbepar WNCTOYHUKN B NCTOYHUKN. NCTOYHUKN 1 NCTOYHMKN
HY>XHOM CtpykTypa paboTtbl |[CTpyKTypa paboTbl [HEOOCTaTOYHbI.
Konun4yecTBe. B OCHOBHOM 4aCTU4YHO CtpykTypa paboThbl
CTpykTypa paboTbl [COOTBETCTBYET COOTBETCTBYIOT He COOTBETCTBYET
cooTBeTCTBYyeT NOCTaB/IEHHbIM NnoCTaBfIEHHbIM NoCTaBNEHHbIM
NnocTaBfIEHHbIM 3apayam. CteneHb [3apmadvam. CteneHb (3agadam. Pabota
3apadyam. CteneHb |CaMOCTOSATENbHOCTUN|CAMOCTOATENBHOCTU|HECAMOCTOSATENbHA.
CaMOCTOATENbHOCTM|Pab0Thl CPenHsAs.  [paboTbl HU3KaS.
paboTbl BbICOKAS.
3a4TeHo He 3a4yteHo
Obyyatowmincs obHapyXun aHaHne Obyyatowmiics obHapyxun
OCHOBHOr0 y4ebHO-NpPorpaMMHOro 3HauYUTeNbHble NPobenbl B 3HAHUSIX
maTepuana B o6beme, He06x0aUMOM /151 (OCHOBHOIO y4ebHO-NPOrpPaMMHOro
LanbHewwen y4ebbl 1 NpeacTosiwen marepuana, gonyctun npuHUuMnuanbHble
paboTbl MO cneunanbHOCTX, CNPAaBUICS  (OWKNOKM B BbIMNOTHEHNM
C BbINOSIHEHNEM 3a4aHNA, npenycMOTPEHHbIX NPOrpamMmmon
3auer npenycMOTPEHHbIX MPOrpamMmmon 3a4aHuii 1 He cnocobeH NPOAONXNTb
ONCUNMNMNHDI. oby4eHune unm NPUCTyn1Tb No
OKOHYaHWM yHMBepcuTeTa K
NpPOogoeCcCoHanbHoOM oesaTenbHoCcTH b6e3
OOMNONHUTENbHbIX 3aHATUI MO
COOTBETCTBYIOLWEN ANCUMMNNINHE.

6.3 TunoBbie KOHTPOJIbHbIE 3a8aHUs WM UHbIe MaTepualibl, HEOOXOAUMbIE AN OLLEHKU
3HaHUW, YMEHUN, HaBbIKOB U (MTN) ONbiTa AEeATENIbHOCTU, XapaKTePU3YIOLLUX 3Tanbl
chopMupoBaHNsA KOMNETEHLIMIA B NPOLLeCCe OCBOEHUA 06pa3oBaTesibHOW NPOrpamMMmbl

Cemectp 3
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TeKyLLUNU KOHTPOIIb

1. Konnoksuym

Tema1,2,3,4,6,7,8

Konnokenym 1: 3HaKOMCTBO CO CTPYKTYPHbIM 1 BMOXMMUYECKUM MHOroobpasnemM Myvpa npokapuor.
Obuwas xapakTepucTka oTaenbHblX NpeacTasmTeneit MukpomMmpa. 3awmta pedepartos U NPOCMOTP
MyNnbTUMEOMNHOroO Marepuana, xapakTepuayowero oTaenbHble rpynrbl NPOKapuoT: NNaHKTOMULIETOB,
PUKKETCUIA 1 XNaMUONA, MUKOMNAa3M, apxeid, MOYKyoWmxcs n ctedbenbkoBbix 6akTepuii, CKONb3ALWmX
bakTepuii 1 ap.

Konnokenym 2: S-cnoun 6akTepuii: CTpOEHNe, XMMUYECKMIA COCTaB, CBONCTBA, OYHKLUN 1
npakTnyeckoe 3HavyeHne. CneunanmanpoBaHHbIE KOMMAPTMEHTbI (MUKPOKOMMAPTMEHTHI,
npuaaToyHble CTPYKTYpbl KNeTkn). CAn3ncTbie Cnoun, Kancynbl K Yexibl: pacnpoCTPaHEHHOCTb,
XUMUYECKUI COCTaB, CTPOEHne, OyHKUMN. [pakTnyeckoe 3HaYeHne aKk3ononmcaxapuaos, CIU3NUCTbIX
cnoes v kancyn 6aktepuii B MeauLUMHE 1 HAPOAHOM X0351McTBe. MeToabl BbISBNEHNS Kancyn
6akTepwuii. [l0OBEPXHOCTHbLIE OpraHensbl: WWMbI, LENNN0COMbI, 3KCTPALENTIONSAPHbIE ra3oBble
6annoHbl. PMOpuK (MUNK, BOPCUHKK): pacnpoCTPaHEeHHOCTb, Knaccudukaums (Buabl), CTPOEHME,
pyHKLMN.

Konnoksuym 3: OpraHm3aums NOBEPXHOCTHbIX CTPYKTYpP y apxei. OTandmTtenbHble 0COOEHHOCTM
KNETOYHbIX CTEHOK apXeii (NCeBOOMYPENHOBBIE, FETEPONONNCAXapUAaHbIE, MMKOMPOTENHOBbLIE U
6enkosble). [pyrne rpynnbl NPOKaproT ¢ 0COOEHHOCTSAMM CTPOEHMS KNETOUYHbIX CTEHOK 1 APYrnX
MOBEPXHOCTHbLIX CTPYKTYP KNeTOK. [OBEPXHOCTHbIE CTPYKTYPbI APOXXEN N MULENNANbHBIX rPUBOB.

Konnokenym 4: [1BnxeHne 6aktepuini OCHOBHbIE TUMbI ABUXEHUS. XryTukn 6akTepuii, X YUCNO U
pacrnonoxeHue. broxnMmmyeckoe CTpoeHMe 1 MakpoopraHusaumns Xrytukos. IMMyHonormnyeckme
cBoricTBa. 'eHeTnkKa, MexaHn4yeckne CBOMCTBA oarennsipHoro Motopa baktepuia. [BuxeHune npu
MOMOLUW XryTUKOB. Takcuchbl knetok. MonekynsipHblii MEXaHW3M XemoTakcuca rpamoTpulaTenbHbIX
6akTepuii, MeroWmX XryTukun. [BnxeHne cnmpoxeT. CKoNb3swmii 1 BpawaTebHblid TUMbl ABUXEHWS.
dnekcupytouwee asuxeHuve. lNnasaHve n poeHuve. MNoararmearowmii TUN OBUXEHUSA U ero 3HayeHne
ons goopmmpoanus buonneHok. Munn IV Trna. OenxeHne no Tuny ckonbxeHus. PasHoobpasue
MEXaHU3MOB CKOMbXEHMS Yy Pa3HbIX TAKCOHOMMYECKMX rpynn 6akTepuid. [JBuxeHne MUKcobakTepuii:
A-nBuxeHue, S-asuxeHue. NMpuMUTUBHBIE POPMbI MEXKIETOYHOrO MaTpmKca 1 KOHTaKTHOM
OPVEHTNPOBKM Y MMKCObaKTepuin. MexknetToyHas curHanMaaumns npu ABMXeHNM MUKCobakTepuii.
MexaHn3M CKONTbXEHUS TPUXOMHbIX LimaHobakTepuid. [BuUXeHne naToreHHbIx 6akTepuin BHyTpK
KNeTok MakpoopraHuama Xo3sMHa, OCHOBaHHOE Ha akTuHe. MeTobl BbISIBNEHUS NOABUXHOCTU
b6akTepwuii.

MNpakTuyeckoe 3aHATUE 5: KoHTponbHasa paboTa no Teme: NoBepXHOCTHbIE CTPYKTYPbl MUKPOBOHOA
KNeTKn 1N X OyHKUUN.
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Konnoksuym 6: TpaHcrnopTHas cpyHkumns membpaH. CBOMCTBO NOMYNPOHNLIAEMOCTM (M3BMpaTeNnbHOWA
NPOHMLAEMOCTN) MeMOpaH. AKTUBHbI U MACCUBHbIA BUAbI TpaHcnopTa. duddpy3ns npocTtas u
obneryeHHas. MepBUYHbI/ U BTOPUYHbBIA TPAHCMOPT. AHTUMOPT, YHUNOPT 1 cumnopT. Moandgukaums
nepeHocumMoro cybcTparta B npouecce TpaHcnokaumm rpynn. TpaHcnokauns 6enkoBbiX MONEKY/.
Cekpeuns 6benkos baktepuamu. Ponb B 6akTepmanbHOM naToreHese n cumburoreHese. CoBpeMeHHbIe
NpeacTaBNeHNs O MONEKYNAPHbIX MEXaHN3Max, BMONOrMYECKOM U MPAKTUYECKOM 3HAYEHMUN CEKpPeLnn
6enkoB yepes untonnasmaTnyeckyo MembpaHy 6aktepuin. Konnokeunym 7: QHepretmyeckas pyHKUNS
MembpaH (MembpaHHoe dhocdopunmpoBaHme). Oblas xapakTepUCTUKa SHePreTnIeckmx
MNPOLLECCOB: TPAHCMNOPT 3NEKTPOHOB, AOHOPbI 1 aKLEeNTOpbl 3NEeKTPOHOB, BUObl 3HEPreTn4eckoro
meTabonuama npokapmot, ATD kak yHuBepcanbHas oopMa XMMUYECKO SHEPrX B KNETKE.
PasHoBuaHoCTM MeMbpaHHOro goocgopunupoBaHms. OKMcnMTenbHoe goocqopUNMpoBaHme.
YCcoBepLweHCTBOBAHME NyTEN N3BNEYEHNS IHEPTMUN N3 OpraHnyYecknx cybcTpaTos. JanbHerwas
nerpagaums monekynsl nupyeata o auetun-KoA. MNonHoe okncneHne auetun-KoA B LITK.
MocTtynneHue Bogoponaa B AbixatenbHyto Lernb. OCHOBHbIE NEPeHOCHMKM BOAOPOaa (9NeKTPOHOB) B
nbixatenbHol uenu. OcobeHHOCTM AblxaTeNbHbIX Lienei npokapmoT. 3anacaHue aHeprum B
monekynax AT®d no MexaHnM3My OKUCANTENbHOro pocopunmposaHus. ATdasHbin komineke. Yucno
hocchopunupoBaHnii B AbixatenbHblx Lensx 6aktepuii. JbixatenbHble Lenu, B KOTOPbIX
SHepreTn4Yeckmm cybcTpaToM cnyxaTt opraHMYeckne (XeMoopraHoTpodgpHble bakTepun) u
HeopraHnyeckne (XeMonMToTPOogoHble bakTepumn) coeanHeHns. ObpasoBaHme "acCUMUNSLNOHHOM
cunbl" B npoueccax AbixaHus. Obpa3oBaHne BOCCTaHOBUTENS XEMONUTOABTOTPOGHbBIMU BakTepusmu.
O6paTHbI TPAHCNOPT SNEKTPOHOB. [ pynnbl XeMOOPraHOTPOMHLIX BakTepuii: METUNOTPOMbI,
YKCYCHOKWMCNble, aMMOHUGMUMPYIOWME, LeNT0No3opaspyluarwme, eHnTpudnumnpyowme baktepum.
OK30TMYECKMEe POPMbI XM3HN: Xene3obakTepun, HUTpUULMPYLWLNE, BOLOPOAHbIE, TUOHOBbLIE
6akTepun. 3ameHa O2 B Ka4ECTBE KOHEYHOMO akLENTOPA 3MEKTPOHOB PSAOM OKUCNEHHbIX
OpraHNYecknx N HEOPraHM4YeCcknx CoeanHeHNI (aHaspobHoe ObixaHue). Tunbl aHasPOOHOro AblXxaHWs
y npokapnoT. PoTodhoccopmnmpoaHmne. POTOCUHTE3MPYOWNIA annapaT bakTepuii n apxei.
doTocuHTesmpytowme baktepun: Anoxyphotobacteria (nypnypHblie 1 3eneHble 6akTepun) un
Oxyphotobacteria (unaHobakTepun). PoTocMHTE3MPYOWME apxebakTepum (IKCTpPeEManbHble
ranogounbl). PoTocuHTE3 6akTEpPUin. POTOCMHTETUHECKME MUTMEHTDI (XNOPOOUNNIBI,
H6akTeproxnopodonnibl, UKOBUANNPOTENHBI, KAPOTUHOUAEI, 6aKTEPMOPOAONCUH). MNUrMeHTbI
AHTEHHbI N peakuMOHHOro LeHTpa. PoTohunanyeckne n xsummyeckue npouecchl otocumHTesa. MNytn
3NEeKTPOHHOro TpaHcnopTa (LMKNNYeckunii, Heunknndeckuin). ObpasoBaHne BOCCTAHOBUTENS.
Mpupona aK30reHHbIX 4OHOPOB 3M1EKTPOHOB NP POTOCUHTE3E (BOCCTAHOBNIEHHbIE COeANHEHNS
cepbl, OpraHM4yeckune BelwecTsa, MONEKYNAPHbIA BOLOPOL M Ap.). Boga kak ak30reHHbI JOHOP
3NeKTPOHOB. MHOroBaprMaHTHOCTb BakTepManbHOro OOTOCUHTESA.

Konnoksuym 8: Lintonnaamatmyeckmin KoMnapTMeHT. MNpocTpaHCTBEHHAs opraHn3auus
LMTONNA3MaTM4eCKOro KoMnapTMeHTa. Lintonnasama v BHyTpULMTONNA3MaTUHECKNE BKITIOYEHUS.
CocTaB 1 OCHOBHbIE COYHKLMW LTONNa3mbl. Ponb 1 pacnpocTpaHeHne BHYTPULMTONNA3MaTUYECKMX
BKOYEHW y BakTepuril. PUKoOUIMCOMBI, XNOPOCOMBbI, Kapbokcrncombl. BkntoyeHus, nmetoulme
npUcnocobuTenbHOe 3Ha4YeHNe: aaPOCOMbI 1 MarHeTOCOMbI. 3anacHble BewecTBa MUKPOOHbIX KNeTok:
nonudbocaTtbl, Nonmcaxapuibl, NMNuAabl, NONMNENTUAbI, cepa. Peakne BknoYeHWs: kKpuctannbl
Mena, napacnopanbHble KpucTanibl. R-pedopaktunbHbie Tenbua.

MpakTnyeckoe 3aHsTne 9: KoHTponbHas pabota no Teme: Metabonuyeckuii annapat MUKPOOHO
KNeTKu.

Konnokeuym 10: MNepeHoc reHeTn4eckoro Matepmana ¢ noMolwblo nnasmma. Bo3aMoxHocTm
"ropu3oHTanbHOro" NepeHoca reHoB ¢ y4acTueM nnasmui. Bolcokas N3MEHYMBOCTb NPOKaPUOT.
MexaHn3Mbl U3MEHYMBOCTM NPOKAPWOT: MyTaLMmn 1 peKoMbuHauun (KOHblorauus, TpaHcpopmauus,
TpaHcaykums). Tunbl MyTauuii U nx NposiBneHne B knetke. [lokasaTenbCTBO HEHANpPaBneHHOro
xapakTepa Mytaumit. OcobeHHOCTM NPOLECCOB KOHbOrauum y npokapuoT.

Konnoksuym 11: Pennukauma JHK. OcHoBHble 0epMeEHTbI, OTBETCTBEHHbIE 3a PEnIMKaLMIO.
MexaHunambl pennukaumm baktepunanbHoin xpoMocoMbl. TpaHckpunumsa OHK.

MpakTuyeckoe 3aHsATUe 12: KoHTponbHas pabota no Teme: [eHeTn4eckmnin annapar npokapuoT.
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Konnoksuym 13: PocT knetku n nonynsiummn. CoéanaHCUpoBaHHbIA 1 HecbanaHCUPOBaHHbI POCT.
Bo3mMoXxHble Mpr4nHbI HecbanaHCUPOBAHHOMO pocTa. PerynatopHble cucTeMbl pocTa U AeneHns
6akTepuin. OCHOBHblE (DOPMbl PA3MHOXEHNS KNETOK. BUHapHoe aeneHne, MHOXECTBEHHOE AeNeHue,
noykoBaHve. VIsoMopgoHoe 1 retepoMopdoHoe aenexHue. lNepunognyeckoe KynbTUBUPOBaHME.
CurHXpoHU3auuns kynbTyp. HenpepbiBHOE KynbTUBMPOBaHUE. )KN3HEHHbIE (KNETOYHbIE) LNKbI
NpoKapwoT.

Konnoksuym 14: 3awmta pedpeparos 1 NPOCMOTP MyNbTUMEOUNHOrO MaTepmana, XxapakTepuayowero
Mopdbonormnyeckn gupgepeHunpoBaHHbie OpMbl MPOKAPUOT, NX CTPOEHNE, PYHKLMN,
pacnpocTpaHeHHOCTb.

2. KoHTponbHas pabota
Tema2,3,4,5,6,7
KoHTponbHas paboTta €1
KoHTponbHas paboTta NpoBOAMTCS B MMCbMEHHON (DOPME B BME TECTOBbIX 3a4aHWNA, COCTABNEHHbIX
no pasaenam AUCUUMNANHBI C UCNOMb30BAaHUEM CreunanbHOro NporpaMMHoro obecneyeHms. a)
MpuMepbl TECTOBbLIX 3a4aHWi 3aKPbITOro Tuna BoibepnTe BEpHbIA OTBET U3 NPEASIOXEHHbIX.
Bo3MOXHbI HECKOMNBbKO BapnaHToB 0TBETOB. CNOXHOCTb 3anaHuii ? 1 6ann. 1. BHyTprkneTouHble
CTPYKTYpbl, KOTOPblE ONPeaensitoT ABNXeHe bakTepuii Mo CUNOBbIM JIMHUSIM MAarHUTHOO NONS
3emnu unm maruuta, HasbiBatotcs A. R-yactuubl [T. Marnetut B. Pannpocombl . NMnasmunobl B.
MarHeTtocombl 2. benkoBble KneTo4YHble CTeHKM apxer no ['pamy okpawmsarotcs A.
'pamnonoxwutenbHo b. N'pamotpuuarensHo I. ['pamMnpnHannexHoCTb 3aBUCUT OT CTaaunn
KneTto4yHoro uukna B. He okpawwatotcs 3. B npouecce cuHTe3a MypenHa TpaHcnenTuanpoBaHue
npoucxoamTt Bo BpeMs: A. 1-ro atana cuHTesa mypeuHa B umtonnasme b. 2-ro atana cuHresa
MypeunHa B uutonnasmaTtnyeckoin membpaHe B. nepeHoca npenwecTBEHHNKOB MyperHa Yepes
uMTonnasMaTmyeckyto membpany M. 3-ro atana cuHTe3a MypeunHa B KnetTo4Hol cteHke 1. He
NPONCX0AMT BO BPEMS CMHTE3a MypeuHa 4. F-nunu obpasytotcs y A. ntobbix 6aktepuii b. apxeit B.
NoABUXHbIX 6akTepuid . kneTok-peunnueHToB L. 6akTepuii, KOTopble HECYT hakTop
TpaHCMUCCUBHOCTU 5. B pesynbTarte 2-ro atana cuHTe3a MypeunHa, nponucxonsuero B
umMTonnasmaTmyecko membpaHe, obpasyetcs: A. N-auetunmypamun-neHTa-nentma-gocgonunug b.
N-aueTunrniokosamuH-N-auetunmypamun-onuro-nentug B. N-auetunmypamun-onuro-nentug, .
Y O d-N-auetunmypamun-nenta-nentug . N-auetunrniokosammnH-N-auetunmypammn 6) MNpumMepsl
TECTOBbIX 3a4aHWi, B KOTOPbIX HE06X0AMMO COOTHECTU AaHHble COOTHECUTE TUMbI CTPOEHNS
KNETOYHOW CTEHKM C apxesiMu, ANsi KOTOPbIX OHW XapakTepHbl. CNoXHOCTb 3aaaHus ? 5 6annos. 1)
KneToyHble cTeHkn N3 ncesgomypenHa 2) benkosblie KneTo4Hble CTeHKN 3) KneToyHble CTEHKU 13
rnukonpoTtenHa 4) ['etepononucaxapuiHble KNeTo4Hble CTEHKU 5) HeT kneToyHom 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) [puMepbl TeCTOBbIX 3a4aHWiA OTKPbITOro Tuna MNpononxure gpasy.
Heobxonmmo BnmcaTb TONbKO 04HO ¢noBo. CNoXHOCTb 3apaHunin ? 2 6anna. 1. benok,
MPOHM3bIBAIOWMIA HAPYXXHYIO MEMOpPaHy HAackBO3b U 06pa3yHoWWiA rMaPOUIbHbIE NOPbI, - 3TO .
2. B N-auetunrnioko3amMmnHe K atomy yrnepona Bo 2-0OM NONOXEHUN Yepes aMuHorpynny
NpUCoOeaNHEH OCTaTOK KucnoTtbl. 3. Takcuc B HanpasneHuy OT pasgpaxuTens Ha3blBaeTCs

. 4. CTpykTypa bakTepuanbHOro Xrytvka, cnyxauwas nns obecnevyeHms rubkoro coeanHeHms
HWUTW XryTuka ¢ 6a3anbHbIM TENIOM, - 3TO . 5. baktepus, nmerowas 0anH XryTuk Ha OLHOM 13
MONKOCOB KNEeTKN, Ha3biBaeTCs :

KoHTponbHas paboTta €2:
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KoHTponbHas paboTta NpoBOAMTCS B MMCbMEHHON (DOPME B BMAE TECTOBbIX 3a4aHWUIA, COCTABNEHHbIX
no pasfenam AUCUUMNANHBI C UCNONb30BAaHNEM CMeLnanbHOro MporpaMMHoro obecneyeHms. a)
MpuMepbl TECTOBbLIX 3a4aHWi 3aKPbITOro Tuna BoibepuTe BEpHbIA OTBET U3 NPEASIOXEHHbIX.
B0o3MOXHbI HECKONBbKO BapnaHToB 0TBETOB. CNOXHOCTb 3aaaHuii ? 1 6ann. 1. VI3 npencrasBneHHbIx
BELWeCcTB HauMeHbLas npoHuuaemocTb Yepes LINM xapaktepHa ons A. Boga I'. MloHbl Bogopoaa b.
uuepuH 0. MoyesuHa B. 'noko3a 2. Bonbluas cybbennHuua npokapnoTnYeckoin pubocombl
coctout n3 A. 18S pPHK B. 5S pPHK . 5,8S pPHK B. 16S pPHK I". 23S pPHK E. 28S pPHK 3.
AHOKCUreHHbI (POTOCMHTES3 XapakTepeH AN cnegyowmx opraHnamos A. 3eneHble pacteHus I.
MypnypHble u 3eneHble baktepun b. LinaHobaktepumn . AktuHommuetsl B. Manobaktepun 4. MNon
TEPMMHOM ?MONYNPOHMLAEMOCTb? MeMbpaH noHMMatoT A. cnocobHOCTb MeMOpaH NponyckaTb O4HN
BELeCTBa 1 He nponyckatb apyrue b. Hanmune B MembpaHe nop B. Hannume B MembpaHe
6enKoB-NepeHOCHNKOB [". TpaHCNOPT BEWECTB TONbKO U3 KNeTkn [I. TpaHCnopT BEWECTB TONbKO B
kneTky 5. TpaHcnopt MonekynspHoro kucnopoga (O2) B KNeTky U U3 Hee OCylecTBAsSeTCa nNo Tuny A.
obneryeHHon ondgodpysum I, TpaHcnokauum rpynn b. naccvsHoi amcpdpysmm L. aHTunopta B.
cumnopTta E. nepBuyHoro aktneHoro tpacnopta 6) MNpuMepbl TECTOBLIX 3a4aHWiA, B KOTOPbIX
HeobXxoAMMO COOTHECTU AaHHble COOTHECUTE TUM 3amnacHbIX BELWECTB C MUKPOOPraHnamMamu, ons
KOTOPbIX OHWU XapakTepHbl. Hanpumep, y apoxxern Candida n Rhodotorula Bknto4yeHns HenTpanbHbIX
XMPOB MOryT coctaensaTb A0 80% cyxoro Beca knetku. 3Haymt oteeT: 1-A. CnoxHoCcTb 3agaHus ? 5
6annos.. 1) HentpanbHble xupbl A. Candida n Rhodotorula 2) LinaHodomumnHoBbie rpaHynbl b.
KopuHebaktepuun 3) MpaHynesa B. Beggiatoa n Thiothrix 4) BontotuH . MukobakTtepun 5) Cepa 1.
LinaHobaktepun 6) Bock E. Clostridium butyricum B) Mpumepbl TECTOBbIX 3aA4aHWUiA OTKPLITOro Tvna
Mpoponxute gppasy. Heobxoamnmo BnmcaTtb TONbKO 0OHO cnoBo. CNoxXHOCTb 3agaHuii ? 2 banna. 1)
B npouecce doymapaTHOro abixaHns KOHEYHbIM akLLenTOpOM SNEKTPOHOB BbiCTynaeT

[MpooyKTOM BOCCTAHOBNEHUS SBNSETCS . 2) TpaHcMeMbpaHHble 6enku, 0anH pas
NPOHM3bIBalOWMEe MeMbpaHy HackBO3b, HA3bIBAIOTCS . 3) KonnyecteeHHas mepa
CNoCcoBHOCTN KOMMOHEHTOB AblXaTeNbHOM Lenu nepenasartb 9NEKTPOHbI ? 3TO . 4) Benku,
hopmumpytowme B MeMbpaHe nopbl, 4epes3 KOTOPble OCYLWECTBASETCS NACCUBHDBIV TPAHCMOPT MOMEKY/
BOAbl, HA3bIBAIOTCH . 5) MNpwn anekTpoHHON MUKpOhOoTOrpachumn nonucoma npeacrasnset
coboli CTPYKTYpY, B KOTOPOI ?6yCKHbI? prbOCOMbI HAHN3aHbl HA ?HUTL? . B cTopoHbl o1
pBOCOM OTXOAAT 3aBUTKMU - )

MNpuMepHbIE BONPOCHI MUCbMEHHON KOHTPONbHON paboThl €3:

1. Xpomocoma E. coli kak pennukoH. 2. OcobeHHOCTM opraHn3aumm reHeTUYecKoro annapara apxein.
3. CtpoeHve nnasmua: reHHble moaynu. 4. KoHcepBaTUBHbIA CUHTE3 HYK/IEMHOBbIX KUCMOT: CYLWHOCTb,
OT/NYMe OT NOoNyKOHCEepPBaTMBHOro, Npumep. 5. OnepoH: onpeneneHne NOHATUSA, CTPOEHUE, NpUMep.
6. MpomoTop: cTpoeHne 1 3HaveHue. 7. TepMuHaums TpaHckpunummn. 8. ®parmeHTbl Okasaku. 9.
Buabl nnasmug (He meHee 5 HaumeHoBaHwuin). 10. KOMNOHEHTbI HyKneonaa npokapuoT, KoTopble
OTBEYaloT 3a ycTpaHeHune otpuuarensHoro 3apsna OHK. 11. NpoctpaHcTBeHHasa opraHudaumns JHK
B Hykneomnge E. coli. 12. OcobeHHOCTUN opraHM3aumm reHeTM4eckoro annapara nnaHkTommueTos. 13.
KpunTtuyeckne nnasmuabl. 14. NonykoHCepBaTUBHbBIA CUHTE3 HYKNIEMHOBbIX KUCOT: CYWHOCTb,
OTNIMYME OT KOHCepBaTuBHOro, Nnpumep. 15. OCHOBHblE XapakTepHble YepTbl Nnasmua. 16. Onepartop:
cTpoeHue u 3HaveHune. 17. Mnnumnauns tpaHckpunumm. 18. Cuntes OHK Ha 3anasabisatoLien
(otcTatowen) uenn OHK. 19. ConpsxeHne TpaHCKPUNLUMM U TPAHCASALMKN: Y KaKUX OpPraHn3MoB 1 Kak
npoucxogut. 20. HoMeHknatypa nnasmua.

3. Pedpepar

Tema 1,8

MpuMmepHble Tembl pedbepaTos no teme 1: 1) Liutonorus gpoxxeson knetkn. 2) Lintonorus apxen. 3)
LmTonorus unaHobaktepuii. 4) Lintonormsa akTmHoMmnueToB. 5) LinTonorms noykyowmxcs um
ctebenbkoBbix bakTepuii. 6) Liutonorus ckonb3swmx bakrepuid. 7) Lintonorns mukonnasm. 8) Penkune
MOPQPONIOrMyecKue Tunbl MPOKapuoT rno pasmepy u goopme knetok. 9) MopdodoyHKLMOHANbHbIE
0COBEHHOCTM hOTOCUHTE3MPYOWMX NpokaproT. 10) MopdoyHKLMOHANbHBIE 0COOEHHOCTH
MPOKAPMOTUYECKNX KNETOK, 0BYCNOBNEHHbIE 0ONUraTHBIM NapPa3nTU3MOM.
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MNpuMepHble TeMbl pechepatoB no Teme 8: CneunanmanpoBaHHbie NOKoSWmMecs OopMbl bakTepuii:
umcTbl. CneumannanpoBaHHble NoKosWmnecs opMbl bakTepuii: ak3ocnopbl. CneunannavpoBaHHble
nokosiwmecs goopMbl bakTepuii: aHaocnopsbl. CneunannanpoBaHHble NOKOAWMNECS POPMbI BakTepwii:
aknHeTbl. CneumannanpoBaHHble NOKosWmMecs opMbl bakTepuii: Mukcocnopbl. ObpasoBaHue
ANpdepeHLMpPOBaHHbIX BEreTaTUBHbIX POPM, CMeLnann3vpyowmxcsa Ha BbIMONHEHNN
onpeneneHHon PyHKUMK: KneTku-wBepmepsbl. KnetouHas ondgepeHumpoBka LmaHobakTepuii.
KneTtoyHasa andpdpepeHumnposka Mukcobaktepuin. KnetodHas andpdpepeHUnpoBKa/XN3HEHHbIA LKA
BHYTPUKIETOYHbIX MApasnToB U 3HAOCUMOMOHTOB. Obpa3oBaHne anddepeHUNpPoBaHHbBIX
BEreTaTBHbIX POPM, CMELMANNINPYIOWMXCS HA BbIMOIHEHUWN ONPELENEHHOM (OYHKLMMN: BakTeponabl
Kny6eHbKOBbIX HakTepuiA.

3auert c oueHKoMn

Bonpochb! kK 3a4eTy € OLEHKOoW

1. YPOBHM KNeTO4YHOM OpraHn3aumnmn n OCHOBHble HanpaeneHns ee ndy4eHns. Mukpockonums -
OCHOBHOW MeTOoL, UCCnenoBaHns B LUTONOMNN.

2. CpaBHUTENbHAS XapaKTepuUCTKa CTPOEHUS MPOKapUOTUYECKON N 3yKapuOTUYECKOM KNEeTOK.

3. Mopdhonorusi KneTok NpokapuoT: pasmep 1 chopmMa Knetok. XMMNYECKuUin CoctaB bakTepuanbHoi
KNeTKW.

4. S-cnow bakTepuia.

5. MNenTnoornukaH MypevH - cneunguyecknii retepononnmep baktepuin. bBuocuHtes mypenHa.

6. KnetoyHas cteHka rpaMnonioXunTeNnbHbIX akTepuii.

7. KneToyHas cTeHka rpamoTpuuartenbHbix bakTepuii.

8. OTnnMunTenbHbIE 0COHEHHOCTUN KNETOYHbIX CTEHOK apXen, APOXXEeN 1 MuuennanbHbix rpnbos.

9. ®YHKUUN KNETOYHOW CTEHKM NPOKapUOT.

10. Pa3pyleHne KneTo4Hoin cteHkn baktepwii. MNpoTtonnacTel, cpeponnactbl, L-doopMbl.

11. Obonoyka HakTepmanbHbIX KNEeTOoK: Kancynbl, CAN3UCTLIE COU U YEXTIbI.

12. [lOBEPXHOCTHbIE CTPYKTYpPbl BakTepranbHbIX KNETOK: MUK, Wbl 1 TpybyaTblie BbIPOCThI.

13. XKryTrkn 6aKTepuii: nx 4ucno, pacrnonoxeHne n 6UOXMMNYECKoe CTPOEHME.

14. Tunbl gBUXEHM GakTepranbHbIX KNETOK: ABUXEHME CMINPOXET N CKONbXEHUE.

15. Takcucbl 6aktepuii. MexaHnam vyBcTButenbHocT. OBHapyXeHne OBUXeHNS bakTepuii.

16. Llutonnasmatnyeckas MembpaHa: XMMM4eCKuin CocTas, CTPOEHUE U CPYHKLNN.

17. MNpoHuuaeMocTb MeMbpaH Anst pa3nunyHbIX BEWECTB. Tunbl TpaHcnopTta. PoccpoTpaHcdepasHas
cuctema TpaHcnopTa.

18. OpraHmnsaumns obixatenbHoro annapara aspobHbix 6aktepuii. MNpouecc ero yHKLUMOHNPOBAHMS.

19. OpraHn3aums apixatebHOro annapara aHasapobHbIx bakTepwid. MNpouecc ero
OYHKLMOHNPOBAHUS.

20. 3HayeHne OplxaTeNbHON Lenu, ToKannm3oBaHHOM Ha uMToniasmMaTniecko membpaHe, B
aHepreTvke npokapuotuyeckoi knetkn. Cnocobbl obpasosaHms ATD y 6aktepuit. CTpoeHne
ATdasHoro komnnekca.

21. doTOoCKHTE3 Y NyprypHbIX BakTepuii: MOpdonorust 1 nokanmaaumnst oTOCUHTETUYECKOrO
annapara, MexaHn3m ooTocuHTe3a.

22. POTOCKHTES Y 3eneHblx bakTepuii: MOPAPONOrns 1 nokanuaumst OTOCMHTETUYECKOrO annapara,
MexaHn3m ooTocuHTEe3a.

23. doTOoCKHTES Y LMaHobakTepuii: Mopdbonoris 1 nokannaaums oTOCUHTETUYECKOro annapara,
MexaHn3M ooToCcuHTE3A.

24. doTOoCKHTES Y ranobakTepuii: OTOCUHTETUYECKMIA annapaT, MexaH1mam ooTOCUHTE3A.

25. Pnbocombl kak thyHKLIMOHaNbHbIE HyKNneonpoTenabl. Paamepbl, CTPyKTypa n coctaB prbocom.
26. Obwue npencrasneHns 0 PyHKLMOHMPOBaHNK pubocom B kneTtke. Npouecc TpaHenaumn.

27. Untonnasma v BHyTpuUMTONNa3MaTu4yeckme BKIYEHNS NPOKapUOTUYECKMX KNETOK.

28. 3anacHble BewecTBa MUKPOOHbIX KNEeTOK.

29. Obuiee npencTasneHne 0 CTPOeHM bakTepranbHOro reHoma.

30. Nnasmmabl. HecoBMecTMMOCTb NNasmMma,.

31. Pennukauna JHK.

32. Npouecc TpaHcKpunuuu.

33. Cnocobbl pa3MHOXEHUS MUKPOOPraHW3MOB.
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34. PocT knetok B NepmoamnyeCcKon, MPOTOYHOWM 1 CUHXPOHHOM KynbType.

35. Obwee npeacTaBneHne 0 XMU3HEHHOM LMKIe NpokapuoT (cxema). Mopdponormnyeckas
oMcpcpepeHLMPOBKA BEreTaTUBHbIX KNETOK B (OPMbI, CNELMaNN3nNpPoBaHHbIE Ha BbINMOMHEHN 0COOO0N
dpyHKUNWN.

36. Obwas xapakTepmncTmka NOKOAWUXCS OOPM KNETOK.

37. MNokoswmecs qopMbl KNETKN: 3K30CMNOPbl, MUKCOCNOPbI, UUCTbI U aKUHETHI.

38. 9Hpocnopbl. Ctagumn cnopoobpasoBaHus y 6akTepuii.

6.4 MeTopnuyeckue marepwansl, onpeaensiowve npoueaypbl oLeHUBaHUs 3HaHMN, YMeHUN,
HaBbIKOB 1 (MNN) onbiTa AesATeNbHOCTU, XapaKkTep13yoLLUX 3Tanbl hopMnpoBaHUs
KoMneTeHuun

B KDY peictByeT 6anibHO-pPenTUHroBas cuctema oueHkn 3HaHuii obydatowmxcs. CyMmapHo no
AVcUMnvHe (MOZyno) MOXHO Nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTa
oueHmBaeTcs B 50 6anno., ntoroeas oopma KoHTpons - B 50 6annos.

Ina 3auyéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB 1 MeHee - "He 3a4TeHo".

Ins sk3ameHa:

86 6annos n 6onee - "OTAINYHO".

71-85 6annos - "xopowwo".

56-70 6annos - "yooBNeTBOPUTENBHO".

55 6annoB 1 MeHee - "HeynOBNEeTBOPUTENBLHO".

drtan dopma Mpouenypa oLeHNBaAHUA 3HAHUW, YMEHUN, HAaBbIKOB U (MNK) onbiTa Konuuectso
KOHTpONS OeATeNbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OOPMUPOBAHNA KOMNETEeHL U 6annos
Cemectp 3

TekyLun KOHTPONb

Ha 3aHsiTum obyyatowmecs BbICTynatoT C OTBETaMU, OTBEYaIOT Ha
BOMPOCHI Npenogasartens, 06CyXaatoT BONPOCh! N0 U3y4eHHOMY
matepuany. OLeHNBaOTCS YPOBEHb NOArOTOBKM M0 TeMe,
CNOCOBHOCTb CUCTEMHO M NTOFMYHO U3naraTb MaTepwuarn,
aHanMaupoBaTb, OOPMyNMPOBaTh COOCTBEHHYIO MO3NLIMIO, OTBEYaTb
Ha OOMONHUTENbHbIE BOMPOCHI.

KoHTponbHas paboTta npoBOAMTCS B YaCbl ayAMTOPHOM paboThl.
Obyyatowmecs nonyyatoT 3agaHns Ans NpoBEepPKM YCBOEHMS
npoingeHHoro mateprana. Pabota BbINONHAETCS B MMCbMEHHOM
Buae n coaérca npenogasarento. OueHnsaloTcs BnageHue 30
Matepranom no Teme paboTbl, aHANNTUYECKE CNOCOOHOCTY,
BnageHne MeTonamm, yMEHUS U HABbIKW, HEOOX0AMMbIE ANs
BbINOMHEHWNS 3a0aHUN.

Obyyatowmecs caMoCTOATENBHO NULWYT PaboTy Ha 3adaHHY0 TeMy Y
chaloT npenonasaTento B NMCbMEHHOM Buae. B pabote
npounssoanTcs 0630p MaTepuana B onpeaenéHHon TeMaTnyecKon
obnactn nnbo npepnaraeTcsi COBCTBEHHOE pelleHne onpenenéHHom
TEOoPEeTMYECKOon Unn npaktTniecko npobnemol. OueHnBatoTCA
npopaboTka NCTOYHMKOB, N3NI0XEHNE MaTepuana, hopMyInpoBka
BbIBOAOB, cobntoaeHne TpeboBaHnii K CTPYKType 1 0POPMIEHUNIO
paboTbl, CBOEBPEMEHHOCTb BbINONHEHUS. B cnyyae nybnuyHoii
3awWwuTbl pedoeparta OLEHNBAKOTCS TakXe 0paTopCKne cnocobHOCTHU.

1 KONNOKBUYM 20

5  [KOHTpOnbHas
paboTta

3 pedbepar

Bcero 50
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Aran dopma Mpouenypa oueHUBaHUS 3HAHUA, YMEHUI, HaBbIKOB U (UK) onbiTa Konuyectso
KOHTpOns DesITeNIbHOCTU, XapaKTepuU3yoLLUX 3Tanbl YOPMUPOBaHUS KOMMNETEHLUN 6annos
3auér HauUeNneH Ha KOMMJIEKCHYO NpoBEepPKY OCBOEHNA ONCUUMNNTAHDI.
Obyuatowumiics nonyyaeTt BONpPocC (Bonpockl) nnbo 3agaHne
(3apaHus) 1 BpeMs Ha NOAroToBKY. 3a4éT NPOBOAUTCS B YCTHOM,
MMCbMEHHOM 1N KoMnbloTepHon doopme. OueHnBaetcs BnageHne (50
Martepumanom, ero CUCTeMHOE OCBOEHME, CcnocobHoCTb NPUMEHATb
HY>XHble 3HaHWNA, HaBblIK N YMEHUA NPU aHannm3e I'Ip06rleMHbIX
CVITyaLlI/IVI N peweHnn npakTnyecknx 3agaHun.

3ayet c
oL eHKOU

7. NepeyeHb OCHOBHOM M AOMNONHUTENIbHOW y4eOHOW NnuTepartypbl, Heob6xooumon ons
OCBOEHUS ANCLUMIUHBI (MOAYyNS)

7.1 OcHOBHas nuTeparypa:

Mukpobuonorusi B onpeneneHmsax n nncTpaunsx, 3axapoea, Hatanus N'eopruesHa;BepwmHuHa,
BanenTtuHa MBaHoBHa;nbuHckas, Onbra HukonaesHa, 2012r.

MonekynsipHas Mmukpobuonorus, bptoxaHos, AHapeit JleoHnnoeny;Pbibak, KoHCTaHTWH
Bsayecnasosuy;HeTtpycos, Anekcanap eaHosuy, 2012r.

Mukpobuonorus. YacTb 1. lNMpokaproTudeckas knetka [OnekTpoHHbI pecypc] : y4ebHoe nocobue /

H.I". KypaHosa, ".A. Kynatagse. - M.: lNpomeTeir, 2013. - OB5C 'KoHCynbTaHT cTyaeHTa'. - Pexum
noctyna: http://www.studmedlib.ru/book/ISBN9785704224594.html

Masnosuny, C.A. Mukpoburonorusi ¢ BUpyConornei n UMMyHonornei [9nekTpoHHbI pecypc] : y4eb.
nocobue / C.A. MNMaBnoBwuu. - 3-e n3a., ncnp. - MuHck: Boiw. wk., 2013. - 799 c. - 9BC 'Znanium'. -
Pexwum poctyna: http:/znanium.com/catalog.php?bookinfo=508936.

OcHoBbl Mrkpobuonornn: Yyebruk / K.A. Myapeuosa-Bucc, B.IM. OentoxuHa, E.B. MacneHHukosa. -
5-e naa., ncnp. n gon. - M.: NIl ®OPYM: HALL NHDOPA-M, 2015. - 384 c. - OBC 'BHaHuym'. - Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=480589.

Mwukpobuonorus [9nekTpoHHbIA pecypc): yueb. ons CTyAeHTOB yYPEXAEHWNIA BbiCW. NPO.
obpasoBaHus, obyyatowmxcsa no cneuunansHoctn 060301.65 'dapmaums’/ non pea. B.B. 3sepesa,
M.H. BoityeHko - M. : TOOTAP-Meana, 2014.' - SBC 'KoHcynbTaHT cTyaeHTa'. - Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785970427989.html|

Mwukpobuonorus [OnekTpoHHbIn pecypc]: MoHorpadoms / Misvatos A.J1. - M.: UspatenbctBo ACB,
2013. - OBC 'KoHcynbTaHT cTyaeHTa'. - Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785930939187.html

Benscosa H.A. Mukpobuonorus: yuebHuk / H.A. Benscosa. - MuHck: Bbiw. wk., 2012. - 443 c. - 36C
'Znanium'. - Pexum goctyna: http://znanium.com/catalog.php?bookinfo=508546.

Obuwas Mukpobuonorusi [9nekTpoHHbIA pecypc]: y4eb.-meTon. nocobue / HoBocub. roc. arp. yH-T.
Buon.-texHon. dpak. U3OIT; cocT. J1.A. JlutBuHa. - HoBocmnbupck: Map-so HIFAY, 2012. - 136 c. -
9bC '3HaHnyM'. - Pexum poctyna: http://znanium.com/catalog.php?bookinfo=516019.

Mwukpobuonorus: YuebHuk/B.H.Kucnenko, M.W.A3aes - M.: H/LL MIH®PA-M, 2015. - 272 c. - 9bC
'Znanium'. - Pexum goctyna: http://znanium.com/catalog.php?bookinfo=478874.

7.2. lononHutenbHasa nuteparypa:

doTocmHTe3, MokpoHocos, Anonbd Tpodumosuy; aBpmneHko, BepoHuka deonocuesHa;Xuranosa,
TaTtbsiHa BuktoposHa, 2006r.

BakTepun poaa Lactobacillus: obwas xapakrepucTvka n Mmetoabl paboTbl ¢ HUMKU, ApynanHa, dnHa
PawwnpgosHa;®axpynnuH, Pasunb ®apunaosuy, 2014r.

KoHTponbHO-n3MeputenbHble Matepuarnsl K gucumnnuHe "Lintonorns MukpoopraHnamos”, SpynnuHa,
IwnHa PawwnposHa;NnbuHckas, Onbra HukonaesHa, 2011r.

MonekynsipHas 6uonorus knetku, @annep, Oxepanog M.;lWunac, OenHnc, 2012r.
MonekynspHas buonorus knetku, @annep, Oxepanbn M.;lUnnac, deHHnc;36apckuin, . B., 2006r.
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dunsnonorus n monekynspHas buonorust MembpaH knetok, KamkuH, AHopei Mnebosny;Kncenesa,
NpwuHa CepreesHa, 2008r.

Mwukpobuonorus, N'yces, Muxann Buktoposuy;MuHeesa, Jltogmmnna AHaTtonbeBHa, 2007r.
O6was mukpobuonorusi, Hetpycos, Anekcanap VeaHosny;KoToBa, VpuHa BopucosHa, 2007r.
Mwkpobuonorus, NocmaHos, Payunc MocmaHosuy;Mannynnud, Anbbept Kamnnosuy;Bonkos, Ann
Xapucosuy;bparnmoa, Anbcpmsa NcnamosHa, 2011r.

MeamumHckas MUKpoburonorus, BUPyconorus n UMMyHonoruns: y4ebHuk. B 2-x tomax. Tom 1.
[OnekTpoHHbI pecypc]/ Moa pea. B.B. 3sepesa, M.H. boiyeHko. - 448 ¢. 96C 'KoHcynbTaHT
CTyOeHTa'.

Pexwum goctyna:

2010. - http://www.studentlibrary.ru/book/ISBN9785970414187.html

2014. - http://www.studentlibrary.ru/book/ISBN9785970429143.htm|

2016. - http://www.studentlibrary.ru/book/ISBN9785970436417.html

MenounumnHckas MMKpobuonorus, BUPyConorns u UMMyHosnorus: y4ebHumk. B 2-x tomax. Tom 2
[OnekTpoHHbI pecypc]/ MNMoa pea. B.B. 3sepesa, M.H. boiyeHko. - 480 c. 95C 'KoHcynbTaHT
CTyOeHTa'.

Pexwum goctyna:

2013. - http://www.studentlibrary.ru/book/ISBN9785970425855.html
2014. - http://www.studentlibrary.ru/book/ISBN9785970429150.html
2016. - http://www.studentlibrary.ru/book/ISBN9785970436424.html

Areesa, E.C. Obwas 6ronorns n MMKpobronorns: METOANYECKNE ykasaHns nNo opraHnsauum
nabopaTopHO 1 caMoCTOATENbHOW PaboTbl. [ONeKTPOHHbBIN pecypc]. - MBaHoso: UITXTY, 2012. - 64
c. - 9bC NaHb'. - Pexum goctyna: http://e.lanbook.com/book/4541.

Maenoswuy, C.A. Mrukpoburonorus ¢ MUKpOb1oNormM4ecKMMmn NCCneaoBaHNaMm [ONeKTpoHHbINA pecypc]:
yueb. noc. / C.A. MNaenoBuny. - MuHck: Bbiw. wk., 2009. - 502 c. - 9BC 'Znanium'. - Pexwum gocrtyna:
http://znanium.com/catalog.php?bookinfo=505686.

Mwukpobuonorus n ummyHonorus. MNpakTnkym [OnekTpoHHbIA pecypc]: yueb. nocobue / P. T.
MaHHanoBa - M. : TOOTAP-Meaua, 2013. - 544 c. - O9bC 'KoHCynbTaHT CcTyaeHTa'. -
http://www.studentlibrary.ru/book/ISBN9785970427507 .html

Mukpobuonorus, BUpyConorns: pykoBoACTBO K NMPaKTUYECKMM 3aHATUAM [ONeKTPOHHbIN pecypc]:
yyeb. nocobue / 3sepes B.B. [n op.]; noa pen. B.B. 3sepesa, M.H. BoliuyeHko - M. :
F90TAP-Megana, 2015. 360 c. - 3bC 'KoHcynbTaHT cTyaeHTa' - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970434956.html

Muvkpobuonorns, BUPyConorus 1 UMMyHONOrs: PyKOBOACTBO K TaO0paTOPHbIM 3aHATUAM
[OnekTpoHHbIN pecypc] / nog pen. B.6. Cbonyakosa, M.M. Kapanaua - M. : FT'SOTAP-Megana, 2014. -
320 c. - 9BbC 'KoHcynbTaHT cTygeHTa'. - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970430668.html

KpacHonepoga, 0. 0. Mukpoburonorns [9nekTpoHHbI pecypc]: y4eb.-metoa. nocobue / HO. HO.
KpacHoneposa, H. A. inbuHa, H. M. Kacatkuna, H. B. Byrepo. - M.: ®JIMHTA: Hayka, 2011. - 143 c.
- OBbC '8HaHuyM'. - Pexxum goctyna: http://znanium.com/bookread.php?book=455830

Mosnees, O.K. MeauunHckas Mukpobuonorus: ydedbHoe nocobue [AnekTpoHHbIl pecypc]/ O.K.
Mosgnees, MNoa pen. B.W. Nokposckoro. 4-e n3g., ucnp. 2010. - 768 c. 36C 'KoHcynbTaHT cTygeHTa'.
- Pexxum poctyna: http://www.studmedlib.ru/ru/doc/ISBN9785970415306-0014/016.html.

8. NepeyeHb pecypcoB NHOOPMaLMOHHO-TENNIEKOMMYHMKaLUOHHOM ceTh "UHTepHeT",
He06X0AUMbIX AN OCBOEHUA AUCLUMIMHBI (MOAYNS)

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

medbiol.ru (CTpoeHue knetkn npokapwmor) - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm
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Molecular Expressions website - http://micro.magnet.fsu.edu/cells/bacteriacell.ntml

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

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

9. Metoouueckue yKkasaHusi ons ob6yyaroLLmxcsi N0 0CBOEHUIO AUCLMN/IMHDBI (MOayNs)

K oLeHOYHbIM cpeacTBam Ans TEKYLWEro KOHTPONS YCNeBaeMoCTH U MPOMEXYTOYHOW aTTecTaumnm no
MTOraMm OCBOEHMS ANCUMNANHBI 'PyHKLMOHANbHAS aHAaTOMMS MUKPODOHO KNeTKn' OTHOCSATCS
KONNOKBUYMbI N KOHTPOSNbHbIE PaboThl.

MnaHupoBaHMe BpeMeHW, HEOBX0AMMOro Ha N3y4YeHne OUCUUMANHBI, CTYAEeHTaM Ny4dlle BCEro
OCYLIEeCTB/STb HA BECb CEMECTP, NpedycMaTpmBas Npy 3TOM perynspHoe NoBTOPEHNE Matepuana.
Mpwn n3y4eHnn gMcumMnnvHbl cHavana Heobxo4MMo Mo Kaxao TeMe NpoYMTaTb PEKOMEHO0BaHHY0
nuTepaTypy 1 COCTaBUTb KPATKMA KOHCMEKT OCHOBHbIX NMOMOXEHWIA, TEPMUHOB, CBEOEHWNA,
TpebytoWwmx 3anoOMHaHNS U SBASIOLMXCS OCHOBOMOAramowyrmMm B 370 TeMe AN OCBOEHUS
nocnenyowmnx Tem kypca. [ns pacwmpeHns 3HaHWin No AMCUMnINHe PEKOMEHAYETCS: UCNONb30BaTh
NHTepHeT-pecypchbl; NPOBOANTbL MOUCKU B Pa3NNYHbIX CUCTEMAX M UCMONb30BaTh MaTepuanbl
caiiToB, peKOMEHO0BaHHbIX MpenoaaBaTenem.

CamocTosaTenbHas paboTta CTy4eHTOB MpU N3y4eHnr OUCUUNANHBI BKOYaeT cneayowme suapl
pabor:

1) Pa3bop 1 ycBOEHMEe NeKUMoHHOro MaTtepuana.

Mocne kaxnon nekumm o6yqarou1eMyC$| cnenyet BHAMATE/IbHO NMpPo4YnTaTh U pa3o6paTb KOHCIEKT,
npn aToM:

- MoHATL M 3aNOMHUTL BCE HOBbIE onpeneneHus.

- MNoHsITL BCe Bronornyeckmne onpeneneHnda n nexaiine B X oCHoBse buonornyeckue ABNTEHNA;
BOCMPOn3BECTN BCE BblK/TaAKN CaMOCTOATENIbHO, HE TNA04 B KOHCMNEKT.

- BoinonHnTth unu gonenartb BbikKNanku, KOTOpbie NEKTOP nNpeanvcan caenarb CaMoCTOATENbHO (€Cnu
TakoBble UMEIOTCH).

- Ecnu nekTop npennucan pasobpatb YacTb MaTepuna 6onee noapobHO CaMoCTOATENbHO MO
OOCTYMHBLIM MUCbMEHHbIM WU SNEKTPOHHBIM UCTOYHKKAM, TO HEOBX0AMMO CBOEBPEMEHHO 3TO
coenartb.

- Mpn BO3HMKHOBEHUW KaKNX-NMOO TPyAHOCTEN C NOHMMAaHMEM MaTepuna peKoMeHayeTCst
NOMNPOCUTb MOMOLLM Y CBOMX COKYPCHUKOB. TakXe MOXHO 06patutbCst 3a MOMOLbIO K nekTopy. [ns
3TOr0 MOXHO NIMYHO MOLOWNTM K Mpenoaasatento, NMbo HanmcaTb eMy 3N1eKTPOHHOE NMUCHMO,
chopMynnpoBaB B HEM BO3HMKatoWMe BONpockl. K nMcbMy MOXHO NPUKPEnUTb Kakue-nmbo
3NEKTPOHHbIE MaTepuanbl, CBS3aHHbIE C BO3HUKLWUMKU BONPOCaMu, HanpuMep, 0TCKaHNpPOBaHHbIE
nnn ccpoTorpacppoBaHHble NTMCTOYKM C PYKOMMUCHBIMMA KOMMEHTAPUSIMI, NOMETKaMW, BblkNiaakamm u
T.M.

2) CamocToATENbHOE U3yYeHNe YacT MaTepuna.

Ecnu yacTtb yyebHoOro matepuna oTeefeHa Ha CaMoCTOATENbHOE U3ydeHne, TO HeobXxoaMMo
MNPUCTYNUTb K 3TOMYy He3aMeaMTeNnbHO Nocie ykasaHus npenoaasartesns u OCBOUTb MaTepun B
OTBeHEHHblE M cpoku. MaTepuan cnefyeT n3y4ymTb Mo OOCTYMHbIM MUCbMEHHBIM 1 9NEKTPOHHbIM
NCTOYHMKAM, O KOTOPbIX COOBWMT npenoaaBsaTensb.

3) NMoarotoeka gomawHero 3agaHus.

HomauwHsia paboTa obyyarowmxcs npeactasnsieT cobor pasbop TeM ayauUTOPHbIX 3aHATWIA. MNpuas
LOMOIA MOCNe Kaxoro ayIMTOPHOro 3aHATUS, obydatowmiica NONMXeH pasobpaTb TeMy, KoTopas
6bina npencTasneHa npenonasaTenem Bo BpeMs 3aHaTus. [py BO3ZHUKHOBEHUW TPYIHOCTEN
PEKOMEHIyeTCSs MOMNPOCUTb NMOMOLLM Y CBOVX COKYPCHWKOB. [prBETCTBYEeTCS COBMECTHbIV MOWCK
pelweHnit. Takxe MOXHO 06paTnTbCs 3a NoMoLLbIo K Npenoaasartento. [ns aToro MoXHO IMYHO
NoOovTU K NpenoaasaTento, MMbo HanncaTtb eMy 31eKTPOHHOE NCbMO, CPOPMYNIMPOBAB B HEM
BO3HWMKatowwwme Bonpockl. Mponyctus kakoe-nmbo 3aHsTe, obyyatoweMycsi cneayeT CKonmpoBaTtb
npeacTaBneHHble MaTepuarsl Mo PACCMOTPEHHBIM TEMaM U3 TeTpaau CBOEro COKYpPCHUKA,
pasobpatb KX.
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4) MoaroToBka K KOHTPO/bHbBIM paboTam 1 KONNOKBUYMaM.

To, kak o6yL|arou1,|/||7|09| Hay4Ynncsa caMoCToATENIbHO pa36|/|paTb TEMbl N TEOPETUNYECKMNE BOMPOCHI
buonormn4yeckor HOMEeHKNatypbl, npenonasaTte/ib NpoBepseT NoCcpencTsoM nposeneHnA
KOHTPOJIbHbIX pa60T N YCTHbIX ONpPOCOB. Takmm 06pa30M, Ons yCFIeLLIHOIZ noaroToBkKM K KOHTPOJIbHbIM
pa60TaM HeobxoanumMo Hay4YnTbCA CaMOCTOATENIbHO pa36|/|paTb N TOTOBUTb K N3NTOXEHUIO
TeopeTnveckme BonpocChbl Kypca B COOTBETCTBUIN C peKoMeHOaunsaMn gng noarotoBkn gomMallHero
3afaHuns, npueeoeHHbIMU Bbllle.

Mpu oTBETE HA KOHTPOMbHBIX paboTax HeobXxoAMMO: NPOoAyMaThb M HYETKO U3NOXUTb MaTepuan; natb
onpeaeneHne 0CHOBHbIX MOHSTWIA; AaTb KPATKOe ONMcaHne SIBNEHUA 1 06 bEKTOB; NPUBECTU
npumepbl. OTBET CrneayeT UNIOCTPUPOBATL CXEMAMU, PUCYHKAMK U Fpadoukamu.

Ha npaktnyeckmnx 3aHATUSAX NPOBOAMTCS YCTHbIV ONPOC C LENbIO NPOBEPUTD, Kak Ha faHHOM 3Tane
00y4eHuns YCBOEH NEKLNOHHBIA Matepuan u/unm matepuan, oTBeAEHHbIA HA CaMOCTOSTENbHOE
n3yyeHne. PekoMeHaaumm no n3y4eHunto COOTBETCTBYIOWMX MAaTePManoB NpuBeneHsbl Boiwe. Mpu
NOAroTOBKE CnenyeT MMETb B BUAY, 4TO BO BPEMS YCTHOrO onpoca:

- HYXXHO YMeTb CcpopMyMpoBaTb BUONOrNYecKue onpeneneHns n NoHATUS;
- HY>KHO YMETb NCMOMb30BaTb BUONOrMYECKYIO TEPMUHONOIIO;

- MO KaXxaol TeMe UK NoaTeMe HyXXHO YMeTb BKpaTLe CNoBaMu PpacKpbiTb CyTb TOFO, YTO B HEW
n3naraeTcs;

- HY>XHO YMETb CCPOPMYNMPOBaTh CII0BaMM, Ha YEM OCHOBaHbI [0KA3aTeNbCTBA U3YHYEHHbIX
YyTBEPXAEHMN 1 0600LWEHNIA.

5) Moarotoeka pedpepartos

BaxHbiM aTanom B NoAroToBKe CTyneHTa saBnsietcs obydeHne paboTte ¢ Hay4YHOW nTepaTypoii no
crneunanbHOM N CMEXHbIM AUCUMNANHAM U NOAroToBKa pedoepartos. TeMbl pedhepaToB
npencTas/eHbl Bbile. Bo3MOXHO B kKa4ecTBe pedpepatnuBHo paboTbl BbINONHEHWE CTYOEHTOM
nepeBoaoB 1 0630POB MHOCTPAHHOW Hay4HOW NUTepaTypbl N0 N3BpaHHOM TeMe.

Mpwn BLINONHEHMN CaMOCTOSITENBHOWN PaboTbl NO HAaNUCaHMIO pedpepaTa CTyAeHTY HE0bX0ANMO:
npoynTatb TeOpPeTUYECKNin MaTepuan B peKOMEeHL0BaHHOW nuTepaType, Nepuoanyeckmx n3agaHnsx,
Ha VIHTepHeT-caiTax; TBOpYECKN nepepaboTarb N3yYeHHbIn MaTepuan u NpeacTaBuTb ero ans
oTyeTa B doopMe pedpepaTta, NPouNIICTPUPOBaB CXxeMaMn, aguarpammamm, rpagumkamm,
dpoTorpagouamMm n pucyHkamu.

Pedbepar - 910 KpaTkoe U3N0XEHNE Hay4YHOW NPO6IEMbl, pe3ynbTaToB HayYHOro NCCNeaoBaHNS,
conep>Xalmxcs B 0OHOM MM HECKOJbKMX NMPOU3BELEHNSX NOEA U T. M. FABNSeTCA Hay4HO paboToi,
MOCKONbKY COAEPXUT B cebe aneMeHTbl Hay4HOro nccnenosaHus. MianoxeHme tekcra u
ocpopmneHne HeobxoANMO BbINONHSATL B COOTBETCTBUM C TPEOOBAHNSMM roCy4apCTBEHHOMO
craHgapta: FOCT 7.32-2001 'OTtyeT 0 Hay4HO-UccnenoBaTenbckol pabote. CTpykTypa v npasvna
ocpopmnenuns', FTOCT 7.1-2003 'bubnuorpaduyeckas 3anucb. bubnmnorpaguyeckoe onncaHue.
Ob6wue TpeboBaHus n npasuna coctaeneHus', FTOCT 7.80-2000 'Bubnuorpadguyeckas 3anuce.
3aronosok. Obwume TpeboBaHus n npasuna coctasnexms', FTOCT 7.82-2001 'bubnuorpadomyeckas
3anucb. bubnuorpadpmyeckoe onncaHne aNeKTPOHHbIX PECYPCOB'.

Mpwn pasbope pedoepara, npenogaBatenb OLEHNBAET COOTBETCTBME COAEPXaHUS BblbpaHHOM TeMe,
06beM NpeacTaBneHHoM MHGOPMaLMK 1 ee HOBU3HY, akTyanbHOCTb A/sl NPaKTUYeCKOoM
LNEeSTEeNbHOCTU, ICHOCTb U3NI0XEHWS, NPaBUNbHOCTb OGPOPMIIEHNS CriMcKa nuTepaTypbl B
COOTBETCTBMU C Bubnmorpadpryecknmm TpeboBaHNsaMU, a TakXe n3naraet CBOV 3aMeyaHms 1
noxenaHusi. MNpenogaeaTtenb MOXET UCMOMb30BaThb NPaKTMKY NPeABaPUTENIbHOrO NepeKpPecTHOro
PeLEeH3NPOBaHNS pedpepaTtos ApyrMK CTyIeHTaMu, 00y4atoWmMMIUCS Mo JaHHOMY HanpaBneHuHo
NOArOTOBKM.

KpVITepVII/I OLEeHKW 3HaHW CTyOeHTOB Ha 3a4eTe

Ha 3ayeTe CTyeHT uMeeT BO3MOXHOCTb MOMy4YnTb MakcuManbHoe Yucno 6annos - 50. CtyaoeHT
MOXET MOMYy4YnTb CReayowmne OLEeHKN C Y4eTOM NPOaEMOHCTPUPOBAHHBIX 3HAHWIA:

- 41-50 6annos. - CTyOeHT AonxeH 6e30Wwnbo4YHO OTBETUTL HA BOMPOCHI, NPEeACTaBNeHHbIe B bunete,
a Takxe NpoAeMOHCTPUpPoBaTb CBOBOAHOE BNaeHne Matepuanom npu oTBeTe Ha AOMNONHUTENbHbIE
BOMPOCHI;

- 31-40 6annos. - cTyaeHT 6e30Wwmnbo4YHO OTBETMN HA BOMPOCHI, NpeacTaBneHHble B bunete, HOHe
TOYHO VNN HE B NONIHOM 06 bEME PaCKPbIN AOMONHUTENBHO 3a4aHHbIE BOMPOCHI;
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- 21-30 6anno. - CTyAeHT OTBETW/ Ha BOMPOCHI, MpeacTaB/ieHHble B bunete, HO 3aTpyAHSETCS B
OTBETax Ha [OMOMHUTENbHbIE BOMPOCHI;

- 11-20 6annos. - CTYLEHT 3aTpyAHAETCA B OTBETaxX HA BOMPOCHI 6|/|neTa, oTBe4daeT TOJ/IbKO nocrne
HaBOOALWKMX BOMNPOCOB, AEMOHCTPUPYA cnaboe 3HaHue npwn oTBetTe Ha OONONHUTENIbHbIE BOMPOCHI;

- 10 6annoB 1 MeHee - CTyIeHT NPOAEMOHCTPMpPOoBan cnabble 3HaHWSI NPY OTBETE Ha BOMPOCHI,
CchopMynMpoBaHHbIe B Bunete, He OTBETUN HY Ha OOUH U3 OOMONHUTENbHbIX BOMPOCOB;

- 0 6annoB - CTyAEeHT HE OTBETWUN HX Ha O4MH U3 BONPOCOB buneta. [locne NoAroToBKM NO BTOPOMY
(mononHuTenbHoMy) BUNeTy Takxe He NPOAEMOHCTPMPOBAN 3HAHWI NO 4AHHOMY MPeaMETY.
CTyDeHT, He ABMBLINIACS Ha 3a4eT 6e3 yBaXUTENbHOW NPUYMHbI, Takxe nonydaeT 0 6annos.

10. NMepeyeHb MHCGPOPMALMOHHbIX TEXHONMOI A, UCMOMNb3yeMbiX MPU OCYLLLECTBNEHUN
o6pa3oBarTenbHOro nNpolecca No AUCUUNINHe (MOAYNI0), BKOYasi nepeyeHb NPorpaMMHOro
o6ecneyeHnsi 1 MHGOPMaALIMOHHBIX CNPaBOYHbIX CUCTEM (NPU HEO6X0AUMOCTH)

OcBoeHune oncumnamnHbl "®@yHKLMOHANbHAsS aHaToMMsa MUKPOBHOW KneTkn" npegnonaraert
MCNONb30BaHNE CneayLlero NporpaMMHOro obecneyeHns n MHPOPMaLMOHHO-CNPABOYHbIX CUCTEM:

OnepaunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odpmcHoro nporpammHoro obecneveHus Microsoft Office 2010 Professional Plus Russian
Bpay3zep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHoi cucteme "ZNANIUM.COM", nocTyn K KOTOPOW NpenocTaBneH
obyyatowmmes. 96C "ZNANIUM.COM" conepXunT Npon3BeaeHNs KPYMHENWNX POCCUACKUX YYEHDIX,
pyKoBOAMTENEN roCynapCTBEHHbIX OPraHoB, Npenogasartener BeayLmx By30B CTpaHbl,
BbICOKOKBaNMPULIMPOBAHHbBIX CNEeLnanicToB B pasnnyHbix cgpepax busHeca. PoHn 6ubnmnotekm
CGOOPMUPOBAH C Y4ETOM BCEX N3MEHEHMWI 0Bpa3oBaTeNbHbIX CTAHAAPTOB M BK/IKOYAET YYEOHMKMY,
y4yebHble nocobusi, y4ebHO-MeTOANYECKME KOMMNEKCHI, MOHOrpadomm, aBTopedpeparbl, Aucceprauum,
SHUMKNonegun, CnoBapu 1 CNpaBoYHUKK, 3aKOHO4ATENbHO-HOPMATUBHbBIE LOKYMEHTbI, CeLmanbHble
nepuoanyeckme n3gaHus n n3gaHus, Bolnyckaemble n3garenbcTeamm By30B. B HacToswee Bpems
9BC ZNANIUM.COM cooTBeTcTBYyeT BCceM TpeboBaHMAM cpeepanbHbIX roCyaapCTBEHHbIX
obpasoBaTesbHbIX CTaHOapTOB Bbicwero obpasosaHus (PIrOC BO) HoBoro nokoneHms.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAIMYUN B
9NEeKTPOHHO-6MbnnoTeyHol cucteme Mizgarenncrtea "flaHb" , [OCTYN K KOTOPOM NPenoCcTaBeH
obyyatowmmcs. 96C Na3patenbctea "JlaHb" BKOYaET B ce65 aNEKTPOHHbIE BEPCUMN KHUT
nsparenbcrea "laHb" 1 opyrmx Beoywmx n3gartenbcTs y4ebHon nutepaTypbl, a TakXe aNeKTPOHHble
BEPCUMN NEPUOaNYECKNX N3OAHUIA MO eCTECTBEHHbIM, TEXHUYECKUM M ryMaHUTapHbiM Haykam. O6C
N3patenbcTea "flaHb" obecneunsaeT LOCTYN K HAy4YHON, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsam nNo MakCrumanbHOMY KONMMYECTBY NPOGUIbHbBIX HanpasneHnn ¢
cobnogeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHo cucteme "KoHCynbTaHT cTyaeHTa", AOCTYN K KOTOPOW NpenocTaBeH
obyyatowmmcs. MHoronpodunbHbI 06pasoBaTtenbHbli pecypc "KOHCYNbTaHT CTyaeHTa" aBnseTcs
3NEKTPOHHON BrnbnnoTeyHoi cuctemori (ObC), NpenocTaBnsatowWweit 0OCTyn Yepesa CeTb VIHTEPHET K
y4yebHol nuTepartype n AOMONHUTENBHBIM MaTepuanam, NpMobpPeTeHHbIM Ha OCHOBAHUN MPSIMbIX
LOrOBOPOB C NpaBoobnapartensimMu. [MONHOCTbIO COOTBETCTBYET TPebOBaHNAM hefepanbHbIX
rocynapCTBEHHbIX 06pa3oBaTenbHbIX CTAaHAAPTOB BbICIEro 06pa3oBaHns K KOMMIEKTOBAHMIO
61bnnoTek, B TOM YACNE SNEKTPOHHBIX, B HACTV (POPMUPOBAHNS (OOHL0B OCHOBHOW U
JOMNONIHATENBHOW NTEepaTypbl.

11. OnucaHue MaTepuanbHO-TEXHUYECKOMN 6a3bl, HEO6XOAUMON NS OCYLLLECTBNEHUS
obpasoBarenbHOro npowecca no AgucuunaMHe (Mogynio)
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OcBoeHne oncumnanHbl "PyHKLUMOHaNbHas aHaToM1s MUKPOBOHO KneTkn" npeanonaraet
NCMONb30BaHNE CNenyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME 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
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbLIA KOMMbLIOTEP,
NMLEH3NOHHOE NPorpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIVA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

12. Cpe,D,CTBa apgantauumm npenogasaHusa oUCUUMIUHDBI K norpe6|-|ocrs|M 06yl-|a|ou.|.v|xc5|
WHBanNnooB v nuy ¢ orpaHN4eHHbIMU BO3MOXHOCTSAMU 300POBbSA

Mpu HeobxoamMmocT B 06pa3oBaTenbHOM MPOLIECCE NPUMEHSIIOTCS Cneayowme MeTobl 1
TexHonorumn, obneryarowme BOCNpUsTEe MHGoOpMaLmMmn obydarowmmMmcs HBaNMaaMmn 1 NiLaMm ¢
OrpaHNYeHHbLIMU BO3MOXHOCTSIMU 3[10POBbSI:

- CO3[aHue TeKCTOBOI BepCUn NtoHBOro HETEKCTOBOIO KOHTEHTA LSl €r0 BO3MOXHOI0
npeobpas3oBaHns B aNbTepPHATUBHbIE (OOPMbI, YI0OHbIE ONS pasfnyHbIX NONb30BaTeNel;

- CO3[aHNEe KOHTEHTA, KOTOPbIA MOXHO NPEACTaBUTb B Pa3/IMYHbIX BUaax 6€3 noTepu AaHHbIX Unu
CTPYKTYpbl, NPEOYCMOTPETb BO3MOXHOCTb MacwTabnpoBaHms TekcTa n n3obpaxeHuii 6e3 notepu
KayecTBa, NPeLyCMOTPETb AOCTYNHOCTb YNPaBNeHNsi KOHTEHTOM C KNaBuatypbl;

- CO30aHne BO3MOXHOCTEN Ansi 0Oy4yatoWmMxcsl BOCNPUHUMATDL OAHY U Ty Xe UHGOPMaLIMIO N3 PasHbIX
NCTOYHMKOB - HANpPUMep, Tak, 4Tobbl LA C HAPYLWEHUSIMI Clyxa NoNyYyanu MHopMaLuio
BU3yaNibHO, C HAPYLIEHUSIMW 3PEHMS - ayANaNbHO;

- NPYMEHEHME NPOrpamMMHbIX CPeACTB, 0becneynBarowmx BO3MOXHOCTb OCBOEHUS HABbLIKOB 1
yMeHWIA, OpMMPYEMbIX ONCLMMNHON, 32 CHET anbTepHATUBHbLIX CNOCOO0B, B TOM YUCne
BUPTYyasbHbIX NabopaTtopuii U CUMYNALMOHHBIX TEXHONOTUIA;

- NPYMEHEHME OMNCTAHLMOHHbBIX 06pa3oBaTenbHbIX TEXHONOrMIA ANs Nepenadn nHgopmaumu,
opraHusaummn pasnnyHblX OOPM UHTEPAKTMBHOM KOHTAKTHOM paboTbl 0byyatowerocs ¢
npenogasaTtenem, B TOM Yucne BebnHapoB, KOTOpPbIe MOryT BbiTb MCMNONb30BaHbI 4151 POBEAEHUS
BUPTYabHbIX NEKUNA C BO3MOXHOCTbIO B3aMMOAENCTBMS BCEX YHACTHUKOB ANCTAHLMOHHOIO
0by4yeHuns, NPoBEeAEHNS1 CEMUHAPOB, BLICTYMNNEHUS C LOKNaAaMU 1 3alWUTbI BbINOMHEHHbIX paborT,
NPOBEOEHUS TPEHWNHIOB, OpraHn3auny KOneKTMBHO paboTb;

- NPYMEHEHME ONCTAHLMOHHbBIX 06pa3oBaTeNnbHbIX TEXHONOrMIA ANS OpraHn3aunm goopM TEKYLLEro U
MPOMEXYTOYHOrO KOHTPONS;

- yBein4eHmne nponomxXnTenbHOCTK coa4vun O6y'-IalOI.IJ,I/IMC$| MHBaNMOOM Unn nMuoM C orpaHN4eHHbIMA
BO3MOXHOCTSIMU 300PO0Bbs POPM ﬂpOMe)KyTOHHOVI atrectaumn no OTHOWEHMUIO K YCTaHOBNEHHOW
NPOAOJIXKNTEJIbHOCTU NX COa4un:
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Mporpamma amcumnninHbl "dyHKUMOHaNbHas aHaToMust MUKPoBHo knetku"; 06.04.01 Buonorusi; aoueHT, K.H. ApynnvHa O.P.

- NPOAONXUTENBbHOCTU caa4M 3a4éTa Unn aKk3ameHa, NPoOBOANUMOro B MMCbMEHHOI doopMe, - He bonee
4eM Ha 90 MUHYT;

- NPOAONXNTENbHOCTN NOArOTOBKM 0by4atowerocs K OTBETy Ha 3a4éTe UM ak3aMeHe, MPOBOAMMOM B
YCTHOW doopMme, - He bonee 4em Ha 20 MUHYT;

- NPOAOMXUTENBHOCTY BLICTYNNEHMS 00yyatowWwerocs nNpu 3awmnte KypcoBoi paboTsl - He Bonee Yem
Ha 15 MUHYT.

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm ®IrOC BO n y4ebHbIM nnaHoM no
HanpasneHuto 06.04.01 "Buonorusa" n marnctepckor nporpamme Mmkpobuonormsa n Bupyconorus .
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