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IMporpamma auctuineb " OyHKIMOHATBHAS aHATOMUST MUK pOOHOH KieTku'"; 06.04.01 "Brosnorus".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma auctuineb " OyHKIMOHATBHAS aHATOMUST MUK pOOHOH KieTku'"; 06.04.01 "Brosnorus".

IIporpaMmy AUCIMTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (pomeHT) Apymmaa [.P. (kadeapa mukpoduosnoruu, Lentp 6uosnorun
U TIeJJarOruIecKoro odopasosanus), kasfes@gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
IIK-1 ['ToTOB MCNOIB30BATh MOJTyYEHHbIE OMOJIOTMUECKUE 3HAHUS M 3HAHUSI CMEKHBIX HayK,

HOpPMaTUBHBIE JOKYMEHTBI I10 OPTaHU3aLIK 1 IPOBE/ICHNIO0 HAYYHO-HUCCIIEI0BATEIbCKUX U
(W) TPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX PaboT B POECCHOHANBHON AESTEILHOCTH B
COOTBETCTBUU € MPOpUIEM IIPOrpaMMbl MArUCTPaTyPhI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- KaK ycTpoeHa M (pyHKIMOHUPYET MUK pPOOHAsI KJIETKa, a TAKXKE UTO MPOUCXOAUT C KIIETKOW U €€ OTJeTbHBIMI
KOMITOHEHTaMH IIPY POCTe, Pa3MHOKEHHH 1 Mopdosiornyeckoit audgepeHmpoBKe.

HoykeH ymeTs:

- IPUMEHATDb 3HAHUS O CTPOCHUU U Cl)yHKHI/IHX MI/IKPO6HI)IX KJIETOK IPU pEIICHUH HAYYHO-UCCIICAOBATC/IbCKUX U
MNPOU3BOACTBEHHO-TEXHOJIOTUMYECKUX 3a/1a4 B HpO(i)CCCI/IOHEU'[LHOﬁ JCATCIIBHOCTH.

JloyKeH BIajeTh:

- COBPEMEHHBIMU 3HAHUSAMHU O CTPOSHUH U (PYHKLHUAX KOMIIOHEHTOB KJIETOK MPOKAPUOT U 9YKAPHUOT, CBSI3U CTPYKTYPHBIX
KOMITOHEHTOB KJIETOK C UX (DYHKIIMSAMH, a TAKKE MPoLieccax pocTa, pa3MHOKeHuUs U auddepeHInaniy MUKpOOPraHU3MOB.
JloJkeH 1eMOHCTPHPOBATh CIIOCOOHOCTh M TOTOBHOCTb:

- IPUMEHSATh 3HAHUS O CTPOSHUU U (DYHKLMSAX MUKPOOHBIX KJIETOK TP PEIICHUU HayYHO-HUCCIeNOBATENbCKUX U
IIPOMU3BOJCTBEHHO-TEXHOJIOTMUECKUX 3a/a4 B IPO(PeCCHOHATIBHOMN AEATEIbHOCTH.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

Hauaast qucnuruivHa (MOayJb) BKoveHa B paszgen "B1.B.JIB.04.03 Jucturumas (MOmyH)" OCHOBHOM NMPOodecCHOHATFHON
obpazosatenbHol nporpammsel 06.04.01 "Bronorus (MUKpOOUOJIOTHSI U BUPYCOJIOTHs)" Ml OTHOCUTCS K JUCIUTUIMHAM 110
BeIGOpy uactu OITOIT BO, ¢opMupyemoii yuacTHUKaMK 00pa30BaTENIbHBIX OTHOIIICHUIA.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh AUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(os).

KonraktHast pabota - 38 uaca(oB), B TOM urcrie Jekuuu - 10 gaca(oB), mpakTudeckue 3aHstus - 28 yaca(oB), 1aboOpaTopHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocrosrtenbHas padota - 70 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHIUMIUIMHBL: 3a9€T C OLIEHKOH B 3 cemecTpe.

4. Copep:xanne qQUCIHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE/IeHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON Pa6OThHI 0 AV CHHUILINHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 1. BaxHeilimue cBoiicTBa MUKPOOPraHU3MOB,
WX MPU3HAKK 1 pazHooOpasue. Mopdosorus
p. [ mp Pa3HO00P pd 3| 2 0 2 0 0 0 6
MHKPOOPTaHU3MOB.
Tema 2. [ToBepXHOCTHBIE CTPYKTYPBH MUKPOOHBIX
2. P PYKTYPH! MHKP 3 2 0 4 0 0 0 8
KJIETOK.
Tema 3. CtpykTypHas U (PyHKIHMOHAIbHAS
OpraHu3anys KJIETOYHbIX KOMIIOHEHTOB,
OTBETCTBEHHBIX 32 JIBMKeHHe OakTepuil. Bubl
3. o p A 3 0 0 4 0 0 0 10
JBIDKEHUST MUK POOPraHU3MOB. MeXaHI3MBbI
JBIDKEHUS.
Tema 4. IluroruiazmMaTrdyeckast MeMOpaHa:
ocoOeHHOCTH cTpoeHus U (pyHKIun. TpaHcnopTHas
U ceKpeTopHast (PyHKIUS MeMOpaH.
4, |/t CeKpeTOPHas (yHKL P 3| 2 0 4 0 0 0 12
DHepreTuyeckast GyHKIM (MeMOpaHHOE
docdopunrpoBaHue).
Tema 5. BenokcuHTe3upyoOIIUH anmapar
5. |5 » Py1ort P 3 2 0 0 0 0 0
AKTEPUATBHOM KJIETKH.
Tema 6. XapakTepucTHKa [IUTOIIA3MATHYECKOTO
6. [koMmapTMeHTa MPOKapHUOT. 3 0 0 4 0 0 0 12
Tema 7. 'eHeTrueckuii anmapat IpoKapuoT U ero
7. pat npoxap 3 2 0 6 0 0 0 14
(pYHKIIMOHMpPOBaHKE
Tema 8. Poct, pasMHOXEHHE U KJIETOUHAs
JugdepeHIpoBKa MPOKaPUOT.
Creupann3upoBaHHble TOKosIHecs (popMbl 1
8. |muddepenuupoBanHbie (HOPMBHI, 3 0 0 4 0 0 0 8
CIELMATN3POBAHHbIC HA BBIIOJHEHUN
OIpe/IesIeHHBIX (DYHKIIUA.
lToro 10 0 28 0 0 0 70

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. Baxxneiimme cBoiCTBa MUKPOOPTraHU3MOB, HX IPU3HAKN U pa3Hoo6pasue. Mopdoaorus
MHKP0OPraHu3MoOB.
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Basxueiinve cBOMCTBa MUKPOOPraHM3MOB, UX ITPU3HAKK 1 pasHooOpasue. Mopdosorus Mukpoopranusmos. Ooiee
TIpe/ICTaBJIEeHNE O CTPOEHUM MUKPOOHOM Ki1eTkn PazHooOpa3ue Mukpooprann3mMoB. bakrepuun, apxeu, BUpychl. Baxkueiinme
CBOICTBa M PU3HAKY MUKPOOPraHn3MoB. MHOrooOpasue MectT 0OUTaHUsI MUKPOOPraH3MOB. Mopdoorus
MHKpPOOprann3MoB. PopMbl U pa3Mepsl OakTepuaabHOM KJIeTKH. OHOKIETOUHOCTh - OCHOBHasl (pOpMa OpraHu3aliu
MHUKpPOOOB. [lnana3oH pa3MepoB MUKPOOPraHU3MOB ( 7KapIMKOBOCTb? U 7rUraHTi3M? MpokapruoToB). OGocHOBaHME
MHHUMAJIBHBIX KJIETOUYHBIX Pa3MepOB CBOOOAHOXMBYILMX MUKPOOPraHn3MoB. CBsi3b MEXK/y BEJIMYNHON 0OBEKTa U €r0o
CTPYKTYPHOH CJIOKHOCTBIO B MUpe MUKPOOOB. COOTHOIIEHNE MEK/TY KJIETOUYHOW IIOBEPXHOCTBIO M 0OBEMOM KaK BO3MOXKHAsI
TIPUYMHA OrPaHUYEHHsI BEPXHETO Ipejiesia pa3MepoB MUKpoOpraHu3MoB. CTpoeHre MUKpPOOHON KiteTKH. OTJINUMS CTPOSHUS
KJIETKH [TPOKAPUOT U 3YKapuoT. OCHOBHBIE YEPTh CTPOEHUS IPOKAPUOTHON KJIETKH. XUMUYECKUIl COCTaB KJIETKU.
Obs13aresbHbIe M BapriaOeNbHble CTPYKTYPHI KJIETKH. BaxkHel1e cBOiCTBa MUKPOOPraHU3MOB, MX TIPU3HAKY U pa3HOOOpasue.
Mopposnorus MmukpoopranusmoB. OO1ee IpeacTaBIeHe O CTPOSHUH MUKPOOHOM KileTkH Pa3sHooGpasue MUKpOOpraHu3MoB.
Bakrepuu, apxeu, BUpychl. BaxHeiiye cBoiicTBa ¥ PU3HAKKW MUKPOOPraHU3MOB. MHOroodpasue MectT 0OuTaHusI
MHKpPOOpranu3MoB. Mopdosorust MUKpoopranuzmMoB. PopMbl 1 pa3Mepsl OakTepraibHOM KiIeTKH. OJHOKJIETOUYHOCTD -
OCHOBHas1 (hopMa OpraHu3alui MUKpoOOB. [lnana3oH pa3MepoB MUKPOOPraHU3MOB (7KapIMKOBOCTb? U ITUTaHTH3M?
pokaproToB). OOOCHOBaHNE MUHUMAJIbHBIX KJIETOYHBIX pa3MepOB CBOOOJHOKUBYIINX MUKpPOOPraHn3MoB. CBS3b MEKIY
BEJIMYMHON 0OBEKTa U €r0 CTPYKTYPHOM CIIOKHOCTBIO B MUpE MUKPOOOB. COOTHOIIEHNE MEX/TY KJIETOYHOW IIOBEPXHOCTHIO 1
00BEMOM KaK BO3MOXHAs! IPUYMHA OrpaHUYEHHsI BEPXHETO Ipejiesia pa3MepoB MUK POOprann3mMoB. CTpoeHre MUKpPOOHOI
KJIeTKU. OTIMYKSA CTPOEHUS KJIETKU MPOKAPHOT U 3yKapuOoT. OCHOBHBIE YEPTHI CTPOEHUS TPOKAPUOTHOM KJIETKU. XUMUYECKUI
cocraB KJeTkH. O0s13aTesbHble ¥ BApUaOeIbHbIE CTPYKTYPBI KIIETKH.

Tema 2. IloBepXHOCTHBIE CTPYKTYPbI MHKPOOHBIX KJIETOK.

OO61mas XapakTepUCTHKA TIOBEPXHOCTHBIX CTPYKTYP MUKPOOHBIX KJIeTOK. KiieTouHas cTeHKa: XMMUYECKH COCTaB M CTPYKTYPpa,
6uocunTes, pyHKIMH. CTpoeHne 1 (PYyHKIMK OT/IEIbHBIX KOMITOHEHTOB KJIETOYHOW CTEHKU: MYPEHHA, TEHXOEBBIX KUCIIOT,
JIMTIOTONTCAXapHU/OB 1 JIMIIONPOTENHOB. BimsiHMe ycnoBuil KyJIbTHBUPOBAaHNS HAa PAa3BUTHE KJIETOYHOH cTeHKH. CHHTe3
KOMITOHEHTOB KJIETOUHBIX CTEHOK OakTepuid. [Ipororutactsl, cepornactsl, L-opmel.

Tema 3. CtpykrypHas u (hyHKIOHATBHASI OPraHN3anys KJIETOYHbIX KOMIIOHEHTOB, OTBETCTBEHHBIX 32
JBICKeHHe 0akTepuil. Buabl ABMKeHNsI MUKPOOPraHn3MoB. MexaHu3Mbl ABHKEHNI.

Buxenue Gaktepuit OCHOBHbBIE TUIIBI IBMKeHUs . JKTryTrky GakTepuil, MX YHUCIIO U pacrojiokeHue. Buoxumuueckoe crpoeHue
¥ MaKpOOpraHU3aIys KIyTUKOB. VIMMyHoIOrmueckre cBoiicTBa. [ 'eHeTHKa, MexaHn4ecKre CBOMCTBA (prareJuIsipHOro MOTopa
Gaktepuil. [[BUKkeHMe Py MOMOIIM KTYTUKOB. TakcHchl KJIeToK. MoJIeKyIsipHbI MEXaHU3M XeMOTAKCUCA IPaMOTPHUIIATEbHBIX
GakTepuii, UMEIOIINX KryTUKU. [IBrkeHue crimpoxet. CKONb3AIIMI U BpalllaTeIbHBIN TUITHI ABMKeHUs1. Diekcupyoliee
npxenue. [1naBanue u poerue. [IoATArMBAIOINIA TUTT ABUKEHUS U €T0 3HaUYeHue [Uisi (hopMUupoBanusi OuoruieHok. [Tumm IV
THmna. J[BrkeHue 1o TUIy CKoJbkeHus. PasHooOpa3ue MexaHU3MOB CKOJIbXEHUS Y Pa3HBIX TAKCOHOMUYECKUX TPYITT OAKTepHIA.
JBrxeHHe MUKCOOAKTepHii: A-IBrkeHue, S-1Bmxkenue. [IpuMUTHBHBIE (DOPMBI MEKKJIETOYHOTO MATPUKCA U KOHTAKTHOM
OPHUEHTHUPOBKU Y MUKCOOAKTEpHil. MeKKIIETOUHAsI CUTHAIM3ALMSI IPY JIBUKEHUH MUKCOOAKTEpUA. MeXaHU3M CKOJIbKEeHUS
TPUXOMHBIX [IMaHOOAKTEpUid. [IBUKEHUE TATOTeHHBIX OAKTEpHi BHYTPHU KJIETOK MaKpOOPraHM3Ma XO3sIMHa, OCHOBAHHOE Ha
aKTHHE.

Tunbl 1BUKEHUS IMPOKapruoOTOB 1.C IIOMOIIbIO )I(FyTI/IKa(OB)I - [InaBaHue ¢ MOMOIIbIO KTYTHUKOB - HBI/I)KCHI/IC CIIUPOXET C
TMOMOUIBIO MEPUTTIIA3MATUYECKUX KI'YTUKOB - PoeHue ¢ moMolpi0 MHOTOUMCIEHHBIX KT'YTUKOB 2. IloaTsaruparoniee ABUXEHUE C
IOMOIIBIO mter IV tumna 3. Ckombxenue 4. HBI/I}KCHI/IC, OCHOBAHHOE Ha aKTHHE MeTo/ibl BHISIBJICHUS IMOJABUKHOCTU 6aKTCpI/Iﬁ.

Tema 4. Iluronnazmarnyeckasi MeMOpaHa: 0co0eHHOCTH cTpoeHus H (pyHKuun. TpancnopTHast U ceKpeTopHast
(pysaknus MmemOpaH. DHepreTndeckas PyHkust (MemopanHoe ¢ocdopuianpoBanme).

DneMeHTapHast MeMOpaHa, ee XMMHYECKUI COCTaB U MaKpOMOJIEKYJIsIpHas opranu3anusi. OCOOEHHOCTH CTPOSHHUsS] MeMOpaH
OakTepuil 1 apxeil. yHKIMHU OTIEIbHBIX KOMIIOHEHTOB MeMOpaHbl. OCHOBHBIE cBOIicTBa OnomeMOpan. HapyxHast memOpaHa,
LUTOIUIa3MATHIECKasi MeMOpaHa 1 BHY TPULMTOIIIA3MATHIYECKUEe MEMOPaHBI: paclipoCTPaHEHHOCTb U (PyHKIMK. MeMOpaHHbIe
00pa30BaHus: ME30COMBI, XpOMOCOMBI. KBasu-sykaprotisM. KoMnaprMeHTamm3anust y npokapuor. OyHKIMA MeMOpPaHHBIX
00pa30BaHMWiA. Y4YacTue IUTOIUIA3MATHIECKON MEMOPaHBI ITPOKAPUOT B Pa3IMYHBIX METAOOIMUYECKHMX MPOLIECccaX.
TpancnopTHas pyHKIMsA MeMOpaH. M30upateibHast IPOHULIAEMOCTD (TIOJIYIPOHULIAEMOCTh) MeMOpaH. AKTUBHBIA 1
MIACCUBHBIN BUIBI TpaHcHopTa. Juddysus npocras u obnerdenHas, ocMoc. [IepBUYHBI 1 BTOPHYHBIN TPAHCTIOPT. AHTHIIOPT,
YHHUIIOPT ¥ CUMITOPT. MoanduKaIus epeHOCUMOro cyocTpara B IpoLecce TPaHCIOKAIMH TPYIIL.

SAEKTPOHHBH
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Tpancnokanus 6e1KkoBbIX MoJiekyJl. Cekperys 6enkoB 6akrepusamu. [Ipumepsl u 6uonorndeckue (PyHKIMN CEKPETHPYEMbIX
6esikoB. Posib B GakTepuaibHOM MatoreHese 1 cumouorenese. CoBpeMeHHble IIPEACTaBISHUA O MOJIEKY/IAPHBIX MEXaHU3MaX
ceKkpelnH OeJIKOB Yepe3 IUTOIIa3MaTHIECKyl0 MeMOpPaHy T'PaMITOJIOKUTENIBHBIX U TPAMOTPHLIATENBHBIX OaKTEPHIA;
Sec-cucrema; Tat-cucrema. CrienlMaan3upoBaHHbIE CEKPETOPHBIE CUCTEMBI IPAaMOTPHIIATENbHBIX OaKkTepHii I - V THros.
MexaHu3MBbl TpaHCIIOKAaLMK OEJIKOB Yepe3 MepUIlia3MaTHIecKoe MPOCTPAHCTBO M HAPYKHYI0 MEMOpaHy KJIETOUHOM CTEHKH.
OcoOeHHOCTH OpraHu3alliy 1 PoJib B IATOreHe3e cekpeTopHoi cuctemMsl Trmna I1I; uabekrocoma. Yuactue
CIIeMATM3UPOBAHHBIX CEKPETOPHBIX CHCTEM B OMOTreHe3e MOBEPXHOCTHBIX CTPYKTYp Oaktepuii. CekperopHsiii ammapar 11 tuna
1 OMOCHHTE3 KI'YyTUKOB. MOJIeKyJIsIpHblE MEXaHU3Mbl COOpKH Trtel pa3anyHbIX THIOB (I 1 IV) 1 MOBEpXHOCTHBIX S-CIIOEB.
3HaueHue cekpely OeJTKOB OaKTepHUsIMU [T MEXOPTraHU3MEHHBIX B3aMMOJIEHCTBHI MPO- M SYKapHOT.

Tema 5. BeJIOKCHHTE3NPYIOLINIT annapaT 6aKTepHaIbLHOI KIeTKH.

BenokcuHTE3UpYIOIIMIA anmapat OakTepuaibHON KJIeTKH PHOOCOMBI, Kak (DyHKIIMOHAIBHBIE HYKJIEONPOTenabl. Pasmepsl 1
Mopdosorust pubocoM. CTpykTypa u coctaB pudocom. Pudocomanbhsie PHK 1 Gesku Masioit U 60JIbIIoi CyObeANHUIIL.
dopmupoBaHue pudocoMm B KieTke. OOmpe npeacTaBieHus o GyHKIMU puOocoM B KiieTke. OCOOEHHOCTH CTPOSHUST pUOOCOM
apxeil. BenokcuHTe3npyoIuMii anmnapar 0akTepuanbHON KiieTKu. OCHOBHbIE ero KOMIOHeHTbl. CTaiuu TpaHCSIMHU. BellkoBbie
(baKTOpBI MHULMALIMH, JIOHT ALK ¥ TEPMUHALIMK TpaHCIALMU. Perynsauus tpancasuun. CuaTes 6eNKOB B OECKIETOYHON
CHCTEME.

Tema 6. XapaKTepMCTm(a HUTOMJIA3MATHYIECCKOIo KOMIIapTMEHTAa IMIPOKAPUOT.

Hurormazmarmueckuii kommnaptMenT [IpocTpaHcTBeHHas! OpraHu3anys HUTOIIa3MaTHIecKoro komnaprmenTa. CocraB 1
OCHOBHAs1 (DyHKIMSI IIMTOIIa3Mbl. LTockener: MopdockeneT, AMBUCKENET U 9H30cKeeT. I eHepaibHble KOMITAPTMEHTHI 151
MIOCTPTPAHCIISIIMOHHOTO U ITOCTTPAHCK PUILIMOHHOTO MPOLIECCHHTA: JIETPaIOCOMBI, ITANIEPOHKUHBI 1 TPOTEACOMBI.
Crienmaan3npoBaHHble KOMITAPTMEHTBI: BAKYOJIU, Ta30BbIE BE3UKYJIbI, OJISIPHBIE MEMOPAHOIIOA00HbIE OpTraHeIIIH,
nosmocdaTHbie, TOJUTTIOKO3UAHBIE ¥ IMAHO(UIIMHOBHIE IPaHyJIbl, HUTOIUIA3MATHYECKHUE MUKPOKPHCTAIIBI, MAarHUTOCOMBI,
alMIOKAJIBIICOMBI, KEPUTOMHUYECKHE BAKYOJIM, KAPOOKCHCOMBI 1 TTOJIMTMIPOKCHAIIKAHOATHBIE I'PaHyJIbl. Postb 1
PaCIIpOCTpaHEHUE STUX CTPYKTYp y OakTepuil. 3aracHble BellecTBa OaKTepHIl.

Tema 7. I'eHeTHUYeCKU annapaT NPoOKapuoT U ero ()yHKIHOHNPOBaHUE

I'eHeTnyeckmii anmapar MpoKaproT 1 ero (pyHKIMoHUpoBaHue. OpraHusanus reHetudeckoro anmapara 6axkrepuil. JHK kax
HOCHUTENb BCel reHeTHYecKol nH(popManuu. XpomMocoma Oaktepuit. PopMa, KOMMAHOCTh ¥ MAPTUTHOCTh OaKTepHaTbHON
xpomocoMmsl. CTpoeHre HykJeonaa. beiku reHoMa 6akTepraIbHBIX KJIETOK, UX CTAOMIM3MPYIOIIast pojib B OpraHu3alvi
HykJeonza. CBsi3b HyKJIEOMA C UTOIUIA3MAaTHIECKON MEMOPAHOW 1 ee IPOM3BOAHBIMU. X poMocoma apxei. Pazmeps
MIPOKapHOTHUECKHX TeHOMOB. HexpoMOCcOMHBIE reHeTHUYEeCKHE JIEMEHTHI (TIa3MU/IBl), UX OpPraHu3alvsi, HOMEHKJIATypa, BUMHL,
OMOJIOTMYECKUI 1 SBOJTIOLMOHHBIN CMBICII.

Tema 8. Poct, pa3MHokeHHe U KiIeTouHast qud ¢pepeHnupoBka npokapuot. Cenquaju3npoBaHHbIE MOKOSIIHE CSI
¢opmbl u qud pepeHuupoBannbie (hopMbI, CIENHAIN3NPOBAHHbIE HA BLINIOJHEHUH OTPedeJJeHHbIX (pyHKITHIA.

Pocr kietkn 1 nonysisinuy. CoalaHCMPOBaHHBIA U HecOaTaHCUPOBAHHBIA POCT. BO3MOKHBIE MTPUYMHBI HECOATaHCUPOBAHHOTO
pocra. PerynsaropHble cucteMsl pocta U aenenus 6akrepuii. OcHOBHBIE (DOPMbI pa3MHOKEHHsI KJIETOK. BiHapHOe nenexue,
MHO3KeCTBEHHOE JieJIeHre, moukoBanue. MzomopdgHoe u rerepoMopdHoe aeenue. JKuzHeHHbIe (KJIeTOUHBIE) HIAKIIBI
npokapuot. Mopcdonorudeckas auddepenumanus y npokapuor. [Tokosipecs: popMsl TPOKapHOT, 00IIasi XapaKTePUCTHKA.
LlucThl, akMHETBI, 3K30CTIOPbl, MUKOCHIOPHL. DHocropa. KpaTkas xapakTepucTika 6akTepuii, 00pa3yIoliiuX SHIOTeHHBIE CIIOPHI.
Craguu criopooOpa3oBaHust ? CIIOXKHAs LEeNb B3aMMOCBSI3aHHBIX IIPOLIECCOB: TeHETUYECKHX, IINTOJIOTUYECKHX,
(pusnonoro-6uoxummueckux. 3penas cropa, ee crpoeHure. Mopdosornueckas audepeHIpoBKa BEreTaTUBHBIX KJIETOK B
0co0ble (pOpMBI, CIIeNMaTM3UPOBAHHBIE HA BHIMOJHEHUN KaKOH-JIMO0 OnpeneeHHOi/0co00# (DyHKIINN: reTepOIMCTHI,
KJIETKHU-IIIBEPMEPBHI, JIEMEHTApHBIE TeJIa Y BHYTPUKJIETOYHBIX TAPA3UTOB M SHIOCUMOHOHTOB, OaKTEPOU/IbI KJIyOSHbKOBBIX
GakTepui.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA IA CAMOCTOSITEJbHOM PadoThl 00yJalomMUXCcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas padoTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoIMXCs BKIIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) AUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsI, HAlIPaBJeHHbIe Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUH U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCss HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOGHO-METOAMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

SAEKTPOHHBH
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOX0TUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpeIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Cell structure and function in Bacteria and Archeae - http://samples. jbpub.com/9780763762582/62582_CHO04_097_130.pdf
FEMS Microbiology Reviews - http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1574-6976

medbiol.ru (CtpoeHne KIeTku nIpokapuoT) - http://medbiol.ru/medbiol/microbiol/000f9cdf .htm

Microbiology online (SFGM) - http://www.microbiologyonline.org.uk/

Molecular Expressions website - http://micro.magnet.fsu.edu/cells/bacteriacell.html

Nature Reviews Microbiology - http://www.nature.com/nrmicro/index.html

Baza mannbix Sciencedirect, xypHaisl u3gatenbctBa Elsevier - www.sciencedirect.com

baza nannbix US National Library of Medicine National Institutes of Health - http://www.ncbi.nlm.nih.gov/pubmed
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Crpanuna 7 u3 12. IEl YHH



IMporpamma auctuineb " OyHKIMOHATBHAS aHATOMUST MUK pOOHOH KieTku'"; 06.04.01 "Brosnorus".

9. MeToandecKne yKa3aHHS VIS 00yJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Buna pador

MeToanueckue peKoMeHIamnu

JIEKLIANA

Iloce Ka)K}IOfI JICKIIUH 06yqa101ueMyCﬂ CJIEAYET BHUMATECJIbHO IPOYUTATh U pa306paTL KOHCIICKT, ITPA 9TOM: -
TloHATH 1 3aTIOMHUTD BCE HOBHIS OIrpeacjaeHud. - IToHATH Bce OMOJIOTMYECKUE OIIpeACJICHUA U JICKAIINUE B UX
OCHOBE OMOJIOTHYECKHUE ABJICHUS; BOCITIPOU3BECTU BCE BBIKJIAJKU CAMOCTOATEJIbHO, HE I'JIA1d B KOHCIICKT. -
BrimonmanTh mim A0eJIaTh BBIKJIIAAKH, KOTOPBIC JICKTOP MPEAINTUCAT CALTIATh CAMOCTOATEIbHO (eCIII/I TAaKOBBIC
I/IMCIOTCH). - Ecmm JICKTOP Ipearumcal pa306paTL YaCTb MaTepuja Oosee HOIIpO6HO CaMOCTOATEIBHO 11O
AOCTYITHBIM MMCbMEHHBIM WJINA 9JIEKTPOHHBIM UCTOYHHUKAM, TO H606X0,HI/IMO CBOCBPEMEHHO 9TO CACJIATh. - HpI/I
BO3HUKHOBEHUH KaKUX-THO0 prJIHOCTCﬁ C IOHMMAHHUEM MaTepujia pEKOMEHAYETCA MOIIPOCUTH NMOMOIIN Yy CBOUX
COKYPCHHKOB. Taxxe MOXHO O6paTI/ITI)C5{ 3a MMOMOLIBIO K JICKTOPY. I[IIH 9TOr0 MOKHO JIMYHO HOHOﬁTH K
npenogaBatesito, MO0 HaAIUCATh €MY 3JIEKTPOHHOE IMMUCbMO, C(I)OpMyHHpOBaB B HEM BO3HUKAOMIXE BOIIPOCHI. K
MMUCbMY MOKHO ITPUKPEIIUTH Kakue-1uoo QJICKTPOHHbIE MaT€pHraJibl, CBA3dHHbIEC C BOBHUKIIIMMU BOIIPOCAMU,
HanpuMep, OTCKaHUPOBAHHBIC UJIN C(bOTOI‘paCl)I/IPOBaHHLIe JIMCTOYKH C PYKOITMCHBIMU KOMMEHTApUAMU,
IIOMETKaMH, BBIKJIAIKAMH U T.I1

IMPaKTUYECKHE
3aHATUA

Ha nmpakTH4ecKux 3aHsATHSX NPErnoJaBaTeb MPOBOIUT YCTHBIN ONpoc B popMe MpoOIIeMHO-HCCIIEA0BATEIbCKON
6ecenbl (KOJUTOKBHYMA) ¥ IMCbMEHHbIE KOHTPOJIbHBIE Pa0OTHI C LIEJIbIO TPOBEPUTD, KAK HA JaHHOM 3Tarie
00yueHHs1 YCBOEH JIEKLIMOHHBI MaTepHuall /Wi MaTepuall, OTBeAEHHBII Ha CAMOCTOSITENILHOE U3yUYeHHE.
OrtBeyas Ha 3alaHMs Ha MMPAKTUYECKUX 3aHATUAX, CTYAECHTBI MOT'YT B IIPEACILHO CXKAaTbIE€ CPOKU
CUCTEMATHU3UPOBAThL 3HAHUA, HpI/IO6pCTCHHLIC B [IpOLECCE U3YUYCHUA NTUCHUIIIMHBI, COCPENOTOYNUTH CBOE
BHHMaHHE Ha OCHOBHBIX MOHSTHUSX, C(hOPMYIMPOBATh IPUMEPHYIO CTPYKTYPY OTBETa Ha BOIIPOCHI 3a4eTa.

€aMocCTOSI-
TesbHas padoTa

CamocrosiTesbHas padoTa 00yYAaIOIIMXCS BHIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJICTBE
TpernoaBaTessi, Ho 6e3 ero HermocpeacTBeHHOro ydactust. CamocTosiTenbHast paboTta noapasessieTcs: Ha
CaMOCTOSITENIbHYI0 PaOOTY Ha ayIMTOPHBIX 3aHATHUAX U Ha BHEAYJUTOPHYIO CAMOCTOSITEIIbHYIO padoTy.
CamocrosiTesbHas padoTa 00yYAaIOIIMXCSA BKIIOYAST KaK MOJTHOCTHIO CAMOCTOSITEIbHOE OCBOCHHE OT/CNIbHBIX TEM
(pa3nesnoB) AMCLUMITINHEL, TaK U MPOpabOTKy TeM (pa3ziesioB), OCBaMBaEMbIX BO BpeMsl ayJUTOPHOH paboThl. Bo
BpeMsl CAMOCTOSITEILHOM paboThl 00YYAIONIAECS YUTAIOT U KOHCTICKTHPYIOT YYEOHYIO, HAYYHYIO M CIIPABOYHYIO
JIMTEpaTypy, BBIIOJIHSIOT 33/1aHNsI, HAIIPaBJIEHHbIE Ha 3aKpEIUIeHNE 3HAHUIH 1 OTPaOOTKY YMEHHUH U HaBBIKOB,
TOTOBSTCS K TEKYIIEMY ¥ ITPOMEKXYTOUHOMY KOHTPOJIIO 1O JuicimIuiiHe. OpraHnzanys caMoCTOATeIbHON padoThl
00yYaIOIINXCS perJlaMEeHTHPYETCs HOPMATHUBHBIMU JIOKYMEHTAMH, YUeOHO-METOJUIECKON JIUTEPATy PO U
3JIEKTPOHHBIMH 00pa30BaTe/IbHbIMU pecypcaMu. [Ipy BOSHUKHOBEHNH TPY/IHOCTEH PEKOMEHIYETCsI OIPOCUTh
TIOMOIIY Y CBOUX COKYPCHUKOB. [IpHBETCTBYETCS COBMECTHBII MOKCK pelleHui. Takke MOXHO 0OpaTUThCs 32
TIOMOIIIBIO K ITpenoiaBaTeo. [Jis 3Toro MoxHO JIMYHO MOAOWTH K MPENo/ABaTeNo, TMO0 HaNcaTh eMy
3JIEKTPOHHOE MMCHbMO, c(hOPMYIMPOBAB B HEM BO3HMKAIOIIME BONPOCHL. [IpomycTuB kakoe-1mbo 3aHsaTHE,
00yJalIIeMycs cielyeT CKOIMPOBaTh IPeJCTaBIEHHbBIE MAaTEPUAJIBbl II0 PACCMOTPEHHBIM TEMaM U3 TeTPaIu
CBOETO COKYPCHHKA, CAMOCTOSITEJIbHO pa300paTh UX.

3a4eT C OLEHKOMN

Ha 3auere cTyaeHT uMeeT BO3ZMOKHOCTb HOJIyUHTh MaKCHUMAJIbHOE YHCI0 0ai1oB - 5S0. CTyieHT MOKET HOJLyYHTh
CJIeyIOIKE OLIEHKH C yYETOM IPOJEMOHCTPUPOBAHHBIX 3HAHUK: - 41-50 GaJUIOB (OTJIMYHO) - CTYJEHT AOJDKEH
6e3011MO0YHO OTBETUTh Ha BOIPOCHI, PEJICTABJICHHbIE B OUJIETE, & TAKXKe MPOJEMOHCTPUPOBATh CBOOOIHOE
BJIaJICHHE MaTepUaJIoM IPH OTBETE Ha JOMOJHUTENbHBIE BOIPOCH; - 31-40 GajuoB (XOpPOIIO) - CTYAEHT
6e3011MO0YHO OTBETWII HA BOIIPOCHI, ITPE/ICTABIICHHbIC B OUJIETe, HOHE TOUYHO WM He B TIOJIHOM 00beMe PacKpbLI
JOTIOTHUTEBHO 3aJaHHbIEe BONPOCH; - 21-30 6asioB (YOOBIETBOPUTEIBHO) - CTYAEHT OTBETHII HA BOIIPOCH,
NpeJICTaBIeHHbIE B OWJieTe, HO 3aTpyJHSIETCs B OTBETaX Ha JONOJIHUTEIbHbIE BOMPOCH; - 11-20 6anioB
(HEeyIOBJIETBOPUTENBHO) - CTYASHT 3aTPYIHSAETCS B OTBETaX Ha BOIPOCH OWJIeTa, OTBEYAeT TOJIBKO MOCIe
HABOASAIIMX BOIPOCOB, JEMOHCTPUPYS c1ab0e 3HaHKe ITPU OTBETE Ha JOMOJTHUTENbHBIE BOPOCHL; - 10 6auioB u
MeHee (HeyIOBJIETBOPUTEIBHO) - CTYJEHT IPOJEMOHCTPUPOBAJ cladble 3HAHUS MIPU OTBETE Ha BOIIPOCH,
cpopMyIMpoBaHHbIE B OuiieTe, He OTBETWII HU Ha OJMH U3 JOMOJHHUTEIbHBIX BOIIPOCOB; - ) 6a/UIOB - CTYASHT He
OTBETWJI HU Ha OJIMH U3 BONPOCOB Omutera. Ilocie NoaroToBKM o BTOPOMY (AOTOIHUTEIBHOMY) OMJIETY TaKKe He
NPOJAEMOHCTPUPOBAIT 3HAHUH 110 IaHHOMY TpeaMeTy. CTy/IeHT, He sIBUBIIHICS Ha 3a4eT 0e3 yBaXUTEeIbHON
NPUYMHBL, TaKxke nonydaeT 0 6ajuioB.

10. ITepeyens nH(G OPMAIUOHHBIX TEXHOJOTHII, HCIOJb3yEMBIX PH 0CYIIECTBJIEHAN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHUILTIHE (MO/IYJII0), BKJIKYAs NepedeHb MPOrpaMMHOTo o0ecrnedeHnst 1 HH(POPMANMOHHBIX CIIPAaBOYHBIX
cucreM (MpH HEOOXO0MMOCTH)

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTHH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIecca Mo JTUCIHILIIHE
(Momym0), BKJTI0Yast IepedeHb MporpaMMHOro odecrieueHus: 1 MH(MOPMAILIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei mporpamme JUCHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHIYECKOH 0a3bl, HEOOXO0AMOT JJIsI OCYIIECTBJIEHHS 00Pa30BaTeJbLHOTO
npouecca no AUCHUmInHe (MoIyJII0)
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IMporpamma auctuineb " OyHKIMOHATBHAS aHATOMUST MUK pOOHOH KieTku'"; 06.04.01 "Brosnorus".

MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KowmrbioTep 1 IprHTEp AJIs paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynpTuMeuiiHas ayAUTOPUSL.

KomrmbioTepHBIit KJtacc.

Crenuanu3upoBaHHas J1abopaTopusl.

12. Cpe,HCTBa ajantanvm npemnoaaBaHud JUCHUIIVIMHBI K HOTpeﬁHOCTﬂM Oﬁy'-lalOl.[.ll/lXCﬂ HWHBAJUA0B U JIMII C
OrpaHu4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbA

le/l HeO6XOﬂ,I/lMOCTI/l B O6pa3OBaTeHbHOM Iponecce NpuMEHAITCA CIECAYIOIMNE METOAbI 1 TEXHOJIOI'MH, 06ﬂeF‘IalOLLll/IC
BOCITPUATHE I/lHq)OpMaLlI/lI/l O6y‘laIO]_HI/lMI/ICH HWHBAJIMAAMU U JIMHAMU C OI'PaHUYECHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTEPHATHUBHBIC
(bopmbl, yIOOHBIE 1T Pa3IMYHBIX MOJIb30BATEEH;

- CO3/J]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMUYHBIX BUaX O3 MOTepH JAAHHBIX WU CTPYKTYPHI, IPEyCMOTPETh
BO3MOJKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paeHuit 6e3 MoTepy KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypPHl;

- CO3/IaHNe BO3MOXKHOCTEN [J1s1 00y4aIOIUXCsl BOCIPUHUMATD OJIHY U Ty ke MH(OPMALIMIO U3 Pa3HbIX UCTOYHUKOB - HAIIPUMED,
TaK, YTOOBI JIMIA C HAPYIIEHUAMU CJIyXa [0JTy4anly UH(OPMALIUIO BU3YaIbHO, C HAPYLIEHUAMU 3PEHU - ayIUaJIbHO;

- IPMMEHEHNe ITPOrPaMMHBIX CPEACTB, 00ECIeUNBAIOIINX BO3MOKHOCTb OCBOSHHSI HABBIKOB 1 YMEHUH, (DOPMUPYEMBIX
JWCLMIUIMHOM, 3a CYET aJIbTePHATUBHBIX CIIOCOOOB, B TOM UYKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJIALIMOHHBIX TEXHOJIOTHI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL Tiepeiavun I/IHq)OpMaLII/II/I, OpraHu3aliu pa3jInvHbIX (bOpM
I/IHTCpElKTPIBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C IpernojaBarejieM, B TOM 4UCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIOJIb30BAHbI 1J1d NPOBEACHUA BUPTYAJIbHbIX J'[eKHI/Iﬁ C BOBMOJKXHOCTBIO BSaI/IMO,HCﬁCTBI/IH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y'~I€HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIaAaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUS TPCHUHI'OB,
OpraHusanuun KOJUIEKTUBHOM pa6OTI>I;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU AJIs OpraHu3aiy (popM TEKYIIEero U MpoMekKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘IaIOH_II/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
Cl)OpM HpOMe)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOfI MMPOAOJIKUTEIILHOCTU UX CAAYUN:

- MIPOJOJIKUTENILHOCTY CAA4HM 3a4€Ta WM 9K3aMeHa, POBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee YyeM Ha 90 MUHYT;

- IPOJOJDKUTENILHOCTH TTOJTOTOBKY 00YYaIOIIErocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IPOBOJVMOM B YCTHOH hopme, - He
6osiee yem Ha 20 MUHYT;

- IIPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Y4alolIerocst Ipy 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBuu ¢ TpedoBanusiMu PI'OC BO u yueOHbIM tutanoM 1o Harpasienuio 06.04.01
"Buosnorus” 1 MarucTepckoi mporpamme "MUKpPOOHOIOTHS ¥ BUPYCOJIOTHSA .
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IMporpamma auctuineb " OyHKIMOHATBHAS aHATOMUST MUK pOOHOH KieTku'"; 06.04.01 "Brosnorus".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.04.03 @ynKUuoHaNbHASI AHAMOMUSL MUKPOOHOU KAemKU

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 06.04.01 - buonorus
IMpocunb nogroroBku: MuKpoOUONOrUs ¥ BUPYCOJIOTHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepaTypa:

1. 3BepeB B.B., MenuuHcKas MUKpOOUOJIOTHSL, BUPYCOJIOTHS M UMMYHOJIorus. Tom 1. [Dnekrponnsiii pecype] / Iox pexn. B.B.
3eepeBa, M.H. Boituernko - M. : T90TAP-Menua, 2014. - 448 c. - ISBN 978-5-9704-2914-3 - Pexum gocrtyna:
http://www.studmedlib.ru/book/ISBN9785970429143.html

2. 3BepeBa B.B., MenunmHcKkas MUKpOOHOIIOTYsI, BUPYCOJIOTHsI M UMMYHoJorusl. B 2 T. Tom 2. [9nekTpoHHbIi pecypc] :
y4yeOHuk / Ilox pen. B.B. 3sepeBa, M.H. Boituenko - M. : '90TAP-Menua, 2014. - 480 c. - ISBN 978-5-9704-2915-0 -
Pexum pocryna: http://www.studmedlib.ru/book/ISBN9785970429150.html

3. Kypanosa H.T'., Mukpo6uosorus. Yacte 2. MetaGoim3m npokapuot [DnekrpoHsslid pecypce] / Kypanosa H.I'. - M. :
IIpomereit, 2017. - 100 c. - ISBN 978-5-906879-11-0 - Pexum gocrymna:
http://www.studmedlib.ru/book/ISBN9785906879110.html

[lonosHATE ILHAS JUTEpPATYpa:

1. Mukpo6uosnorus : yueOHoe nocoodue / P.I'. T'ocmanos, A.K. TamuyumH, A.X. Boskos, A.W. U6parumosa. ? 2-e us., crep. ?
Cankr-IlerepOypr : Jlanp, 2017. 7 496 c. ? ISBN 978-5-8114-1180-1. ? Tekcr : 97eKTpOHHbIH // DNeKTPOHHO-OMOIHOTEYHAS
cucrema Jlanp' : [caiit]. ? URL: https://e.lanbook.com/book/91076

2. Mukpo6uosnorus B onpeaenenusix 1 wunocrpaiusx / H. I'. 3axaposa, B. U. Bepmnauna, O. H. UnbuHckas ; Akan. Hayk
Pecn. Tarapcran, Otn-Hue Mea. ¥ 6voit. Hayk .7 Kazanb : @31 : Akanemus Hayk PT, 2012 .? 798, [1] c. (41 3k3. B HBJI)

3. KoHTpOJIbHO-U3MEpUTEITbHbIE MaTepHaIIbl K JUCHUIUTMHE 'LIUTONOrHs MUKPOOPraHM3MOB' : y4eOGHO-MeToryecKoe rocooue /
Kazan. (Ilpusomxk.) denep. yu-t, buon.-nous. dak., Kad. mukpoduosoruu ; [aBt.-coct.] . P. Apynmuna, O. H. Wnbunckas .?
Kazans : [Kazanckuit yausepcutet], 2011 .7 47 c. (20 3k3.)

4 Bakrepuu poaa Lactobacillus: o01as xapakTeprcTika U METO/Ibl paboThl C HUMH : y4eOHO-MeToanueckoe nocodue / Kazan.
(ITpusosk.) denep. yH-T, H-T hyHIameHT. MequiHbl U Onosioruu, Kad. mukpoduonoruu ; [aBr.-coct.] . P. pynnuna, P.
®. Paxpymun .? Kazanb : [Kazanckuit yausepcurert], 2014 .7 51, [1] c. (23 2k3.)

5 Monekynsapras Mukpoouonorus = Molecular microbiology : yueOHHK A71s1 By30B : ISl CTYA€HTOB, 00YJaIOIIMXCsI MO
criermasibHOCTH 020209 'Mukpoduonorust' u HanpasieHuio 020200 'Buonorus’ / A. JI. Bpioxanos, K. B. Pribak, A. 1.
Hetpycos ; oz pen. mpog. A. Y. Herpycosa .? Mocksa : U3n-Bo MockoBckoro yausepeuteTa, 2012 .7 476 ¢.(30 3k3.)

6 MouekysisipHasi OMOJIOTUs KJIETKH : pyKOBOJCTBO Juisl Bpaueit / Ixepansa M. ®annep, Jdennuc [lumnc ; nep. ¢ aHri. noa
o6m. pen. akan. U. B. 36apckoro .? Mockga : Bunom-IIpecc, 2012 .7 256 ¢. (60 3k3.)

7. ®U3NONOTUS U MOJIEKYJIsIpHAsI OMOJIOTHSI MEeMOpaH KJIETOK : yueOHOe IMocoOre sl CTYACHTOB MEAUITMHCKUX By30B / A. T
Kamkwmn, U. C. Kucenesa .? Mocksa : Akagemust, 2008 . - 584 c. (15 3k3.)

8. [NogBMKHOCTH U MoBesieHne MUKpoopranu3moB : [B 2 1.] / E. B. Epmuiiosa, JK. M 3anynkas, T. B. Jlanuna ; Cankr-Iletepo.
roc. yH-T .? CII6. : CII6I'Y, 2004 .7 ; 22. T. 1: TIpokapuots! .? Cn6. : zn-Bo CII6I'Y, 2004 .? 169, [1] c. (4 3k3.)

9. Illysaesa I'.I1., Mukpo6uosorusi c 0CHoBaMK OMOTEXHOJIOTHH (TEOpHsI U MPAKTHKA) [DIeKTpOHHBIN pecypc]: yue6. nocodue /
Ilysaesa I'.I1., Ceupunosa T.B., Kopueesa O.C., Mamsuesa O.10., Memepsakosa O.JI., Motuna E.A. - Bopone:x : BIYUT,
2017. - 315 c. - ISBN 978-5-00032-239-0 - Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785000322390.html

10. HoxeBHukoBa A.H., AHaMMOKc-0akTepuu B IPUPOJIe U SKOOMOTEXHOIOrHH [ ek TpoHHbIi pecypce] / A.H. HoxkeBHuKOBa,
10.B. Jlutty, E.A. Boukosa, ["M. 3y6os, M.I'. 3y60B; nox o6u. pea. A.H. Hoxesnukosoii - M. : Jloroc, 2017. - 280 c. - ISBN
978-5-98699-241-9 - Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785986992419.html

11.11apes 10.B., OcHOBBI MUK pOOHOIOTMH [DNEKTPOHHBIN pecypc]: yueOHoe nocodue / Llapes 10.B. - MiBanoso : MBaH. roc.
XHMM.-TE€XHOJ. YH-T., 2016. - 135 c. - ISBN -- - Pexum gocryna: http://www.studentlibrary.ru/book/ghtu_005.html

12. C6oituakoB B.B., MukpoOuosiorus, BUpyCoJIOTHsi 1 UMMYHOJIOTHS: PYKOBOJCTBO K JJAOOPaTOPHBIM 3aHATUSIM
[DnextponHbii pecypc] : yueb. mocodue / ox pea. B.B. CooituakoBa, M.M. Kapanaua. - M. : I'0TAP-Menua, 2015. - 320 c.
- ISBN 978-5-9704-3575-5 - Pexxum poctyna: http://www.studentlibrary.ru/book/ISBN9785970435755 .html
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13. BopoObeB A.A., MUKpOOHOJIOTHS 1 UMMYHOJIOTHS [ DIeKTpOHHBIN pecypc]: yueOnuk / ITox pen. A. A. BopoObeBa. - 2-¢
u3[l., nepepad. u jgor. - M. : Menuruna, 2005. - 496 c. (Yue6. muT. [[)1s cTyIeHTOB MeTUITMHCKUX BY30B) - ISBN
5-225-04271-6 - Pexum pgocryna: http://www.studentlibrary.ru/book/ISBN5225042716.html

14. KypanoBa H.I'., Mukpo6uosorusi. Yacts 1. TIpokapuornydeckast kiietka [DeKTpoHHBIH pecypc] : yueOHoe nocodue / H.I.
Kypanoga, I''A. Kynataznze. - M. : IIpomereit, 2013. - 108 c. - ISBN 978-5-7042-2459-4 - Pexum pocrymna:
http://www.studmedlib.ru/book/ISBN9785704224594 .html
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IMporpamma auctuineb " OyHKIMOHATBHAS aHATOMUST MUK pOOHOH KieTku'"; 06.04.01 "Brosnorus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.04.03 @ynKUuoHaNbHASI AHAMOMUSL MUKPOOHOU KAemKU

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBku: MuUKpOOUONOrUs ¥ BUPYCOJIOTHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"KoHCy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyJaomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 31eKTPOHHOM 6ubmoreynoit cucremoit (BbC), npeocTaBisioniell JOCTyII Yepes3 ceTh
WutepHeT K yueOHOM JIMTepaType U IONMOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH TTPSIMBIX JIOTOBOPOB C
npaBooOagarensamMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB

BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UHCIIE JIEKTPOHHBIX, B YacTH (popMUpoBaHUs (DOHIOB OCHOBHOM
Y IOTIOJTHUTEIIbHOH JINTEPaTYPHI.
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