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Mporpamma ancumnnmHel "MonekynspHas 6uonorus"; 020400.62 Buonorusi; AOLEHT, K.H. (foueHT) Hessoposa T.A.

Mporpammy avcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Hes3oposa T.A. kadenpa
6rnoxumun MPMub oToeneHne pyHoameHTanbHoi MeanumHel , Tatyana.Nevzorova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

O03HAKOMUTb CTYOEHTOB C COBPEMEHHBIMU TEOPETUYECKUMU 3HAHUAMM 1N NOCNEOHNMUN HAY4YHbIMU
LOCTUXEHMSMU O CTPOEHWM, CBOMCTBAX U QRYHKLIMSIX HYKNEWHOBBIX KUCNOT 1 6EeNKoB, Nrpatowmx
pelaoLLyto posib B XU3HeAeATeNbHOCTU KNETKN; COPMNPOBATL MOHMMaHME O MEXaHN3MaxX
XpaHeHus, BOCNPOM3BEAEHNS, Nepeaadn u peannudaumnm reHeTM4eckom nHopmaumm Ha ypoBHe
6romonekyn; cpopMmpoBaTh NPeacTaBNeHNE O BO3MOXHOCTAX NPUMEHEHMWS MONYYEHHbIX 3HAHWIA
MONEKYNSAPHON B1Monornm B NpoeCCUOHanbHoM OesTENbHOCTU, YTO SIBNSIETCS HEOTHEMHBIM 3TaMNOM
POPMMPOBAHMS 1 Pa3BUTUS MPOGIECCMOHANbHBIX HABBLIKOB 1 KOMNETEHLUMIA 00yYatoLWmnXCs B
cooTtBeTcTBMU ¢ TpebosaHmsammn PIrOC BIMO no HanpasneHuto Nnoarotoskn bruonorus.

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

JaHHas yuebHas aucuunnmnHa BkntodeHa B pasgen " 53.5.3 MNpodgeccrmoHanbHbin
obpaszoBartenbHoit nporpammbl 020400.62 Bronorns n oTHocUTCs K 6a30BOM
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

OucumnnuHa MonekynsipHas 61onornst SBNsieTCs COCTABHOWM YacTblo CoAepXaHus
obwenpodheccrnoHanbHok NoaroToBky bakanaepa no HanpaeneHuto buonorus (MpodeccrnoHanbHbIi
umkn YyebHoro nnaHa cornacHo ProC BIO HanpasneHns 020400 Buonorus, 6a3oBas 4acTtb) u
ABnsieTcs 00653aTeNbHOM ANS U3YHEHUS.

OHa aBnseTcst 0OHOM M3 OCHOBHbIX U NIOMMYECKN B3auMOCBS3aHa C Apyrmmu npogoeccmoHanbHbIMn
ancunnnmnHamn, HeobXxoauUMbIMK ONst peannsaunn npogpeccmoHanbHbIX q3yHKLl,VII71 BbIlMyCKHUKa.

MpeawecTByOWMMM OMCUMNAVHAMK, HA KOTOPbIX BasnpyeTcst kypc MonekynsipHas 6uonorus,
anatoTcs Obwas n HeopraHmyeckas xumns, OpraHundeckas xumusi, Buoxumus, Lintonorms n
FMCTONOrnS.

Kypc MonekynsipHas 6ronorus sBnsieTcsi OCHOBONONAratowmm 415 U3y4eHns cnenyowmx
oncumnnuH: Myukpobuonorus n Bupyconorus, ®uanonorus pacteHuia, MeHetnka n cenekums,
Teopun aBontoumu, BeeneHve B 6notexHonormio, OCHOBbI UMMYyHONOMK, PUINKO-XUMUYECKUE 1
MUKpOCKONuyeckne Metonbl B 6ronorum, buonHdopmatrka, AktyanbHble npobnemsl 6uonoruu,
KypcoBasi pabota, OCHOBbI FEHOMVKU 1 NPOTEOMMKU, OCHOBBI FreHHOM MHXeHepun, CneunanbHblii
NPakTVUKyM 1 Op. AUCUMNIUHBI HA BbIBOp CTyaeHTa.

OCHOBHOW

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

B pesynbrate 0CBOEHNS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
OK-1 cnenyeT 3TUYECKMM 1 NPaBOBbIM HOPMaM B OTHOLIEHUW OPYrux
(OBLIEKYNIbTYPHbIE nogei 1 B OTHOWEHUW Nprpodbl (MPUHUMUMLI BUO3TUKN), NMeeT
KOMI'IeT)éHLI,VBI/VFI)) 4ETKYH LEHHOCTHYIO OPUEHTALIMIO HA COXPaHEeHWe NpMpoabl 1

OXpaHy Npas 1 300POBbS HYENOBEKa

OK-16
(0BLwekynbTypHbIE 3a60TUTCS O KaYeCTBe BbIMNONHAEMOW paboThl
KOMMeTeHuunn)
OK-18
(0blWeKyNbTypHbIE ymeeT paboTtaTtb CAMOCTOSITENbHO 1 B KOMaHAe
KOMMeTeHuunn)

KETPOHHBH
B_EPCHTET
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

ncnonb3yeT B no3HaBaTeNbHOW U I'IpOCpeCCI/IOHaJ'IbHOVI

Lncpp komneteHLUN

OK-6 neatenbHocTu 6a3oBble 3HAHUS B 06N1acTn MaTeMaTkuy 1
(06meKyanyprle €CTeCTBEHHbIX HayK, NpuMeHAeT MeToObl MaTteMaTn4eckoro
KOMI'IeTeHLI,I/lI/I) aHanmaa n MogennposaHud, TeopeTn4eckoro 1

3KCMNepUMeHTaNbHOro nccnenoBaHms
LEMOHCTPUPYET 3HaHNE NPUHLMMOB KNETOYHO opraHM3aumnm

nK-4
(NPOCPECCHOHANBHBIE Bronornyecknx 06 bEKTOB, BUOGUINYECKMX N BUOXUMUNYECKNX

P OCHOB, MEMOPaHHbIX NPOLIECCOB N MONEKYNSAPHbIX MEXAHN3MOB
KOMreTeHuun)

XUN3HEOEATENbHOCTY
AK-5 MPVMEHSET COBPEMEHHbIE 3KCNEPUMEHTalbHbIE METOAbI
Tbl ¢ BMonornyeckmmMm 06 bLEKTaMn B NONEBBIX U

(MpodpeccmonantHbie ﬁ:gg aTc(:) 6HI:C>)IXO cnoeBlex Hggblfm aa60TbI g ceos €MEHHON
KoMMeTeHuunn) parop y ’ P P

annapartypou

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaThb:

CTpOoeHne, PUINKO-XMMNYEeCcKmne CBOMCTBA N OYHKLIMW pa3nnyHbIX BUOOB HYKIEMHOBbIX KUCNOT,
6enkoB, NOHMMAaTb B3aUMOCBA3b MEXY pennvkaunen, penapaumei, TpaHCKpunumei n TpaHcnaumei
B KNleTke Y Npo- 1 aykapuoTt

2. IONXeH yMeTb:

OCYLWECTBASTb NMOUCK, aHANN3NPOBaTb, OLEHNBATbL U MPUMEHSITb NONTy4YEHHbIE 3HAHWS MPU N3YYEeHNUM
LPYTUX OVCLMMINH U B NPOECCUOHANBHOM OeSTENbHOCTU

3. 0OMXEeH BnageTb:

MHpopMaLmel 0 BUOCKMHTE3E HYKENHOBbLIX KUCNOT 1 BEMKOB, 0 MexaHM3Max Perynsaumm aKcnpeccum
FeHOB 11 B3aMMOCBA3W XN3Heonpeaensowmnx npoLeccos, MPOUCXOASWMNX B KNETKE Ha MONEKYNSAPHOM
ypOBHE

NPUMEHATb NoNy4YeHHble 3HaHNA Ha NMpPakTuke

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas TpyA0eMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4€eT B 6 cemecTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucuMnInHe/ MOaynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA
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Buabl n yacbl
Pasgmen ayauTopHOM paborThbl,
Henensa MX TPyAOEeMKOCTb Tekywue oopMbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTpl o ocpa (B vacax) y on-npg; o
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATNA pa601b|
Tema 1. O6bekThl,
3a0a4n, OCHOBHbIE
HanpasneHns n ggg:lﬂ]m”:e
nepcrnekTMBbl PasBUTUS NpE3eHTaLMNS
1.|MonekynapHom 6 1-3 3 6 0 KgHTpoanaﬂ
6uonorumn Cocrtas, 26073
CTPYyKTypa, CBONCTBA U P
JOYHKLNN HYKNENHOBbIX
Kucnot
JomMallHee
3ajaHue
Tema 2. benkw. npeseHTaumns
2. XpomatuH 6 4-6 2 4 0 KOHTpOsbHas
paboTta
JomMaluHee
3ajaHue
Tema 3. Pennukauus. pedoepar
s Penapaunsa OHK 6 711 4 4 0 KOHTpONbHas
paboTta
JomMallHee
3ajaHue
Tema 4. CuHtes PHK pegoepar
4. (TpaHcKpUnums) 6 12-14 3 2 0 KOHTpONbHas
paboTta
JomMaluHee
3ajaHue
Tema 5. CuHTes benka pedpepat
S. (TpaHcnaums) 6 15-18 4 4 0 KOHTpONbHas
paboTta
Tema . Itoroeas 3a4ert
" |dopma KoHTpOnNA : . 0 0
NToro 16 20 0

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. O6beKkTbl, 3a4a4M, OCHOBHble HanpaBieHUs U NepCcneKTUBbI PasBUTUSI MONEKYNSIPHOM
6uonorum Cocras, CTpyKTypa, CBOMCTBA U PYHKLMN HYKNEUHOBbIX KUCNIOT

JIeKLMOHHOe 3aHsiTne (3 4aca(os)):

MpenMeT 1 3apayn MonekynspHo 6uonormun. HyknemHoBble KMCNOThl. VicTopust OTKpbITUS
CTPYKTYPbl U OYHKUWIA HYKNENHOBbIX KMCNOT, fokasartenbcTea reHeTndeckom pyHkumm JHK.
CocrTas, CTpyKTYpa, CBOMCTBA U (PYHKLMNN HYKNEUHOBbBIX KUCNOT. XMMUYECKMIA COCTaB HYKNENHOBbIX
Kucnot. [NypuHoBbIE U MMPUMUONHOBbLIE 230TUCTble OCHOBaHUSA. TayToOMepus a30TUCTbIX OCHOBaHWIA.
YrneBoAHble KOMMOHEHTbI: pnbo3a u aesokcmpunbosa. Hykneoanaobl 1 Hykneotuabl. Mpasuna
Yapradgoa. CtpykTypHas opraHmsauns PHK: obwme npuHUMnbl NepBUYHHOI, BTOPUYHOW 1
TPETUYHOW CTPYKTYpPbl. TVMbl CBA3E, CTABUNN3NPYIOWMX YPOBHM CTPYKTYpHOI opraHudaunn PHK.
"Mup PHK", runotesa o ponn PHK B npoucxoxgeHuun xusHu. 'mnotesa 0 NponCXoXAeHUN XN3HU
yepe3 PHK. ®usunko-xummyeckme ceonctea PHK.

KETPOHHBH
B_EPCHTET
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npakrTudeckoe 3aHsitne (6 yaca(os)):

CrpykTypHas opraHusauma OHK: nepenyHas, BTopuyHas u TpetnyHas ctpyktypbl. CekBeHnposaHve
IOHK: meton Makcama-I'unbepta un meton Cenrepa. BropnyHas ctpyktypa OHK. [soiHas cnvpanb
OHK, npyHumn komnnemeHTapHocTn. KoHpopmaumnoHHble cpopmbl AHK. Tpunnekcol. ManuHopomsi.
Ceepxcnupanusaumsa OHK n eé 6ruonornyeckoe 3HaveHune. Tonomsomepasasbl 1 tononsomepbl JHK.
Twnbl Tononsomepas. Tunbl CBA3EN, CTAOUNUINPYIOWMX YPOBHU CTPYKTYpHOM opraHn3auunn OHK.
dusnko-xmummyeckme ceonctea JHK: neHaTypaums, peHaTypauus, BA3KOCTb, nornoweHne B YO,
peakunoHHOCNoCcobHocCTb. Jlokanmadauma JHK B kneTkax NnpokaproT 1 aykapuoT. YHUKanbHble,
YMEpPEHHO NOBTOPSAIOWMECS 1 4aCTO NOBTOpSOWMeECa nocnenosarensHocTh. Cynepcnupannsawums
OHK 1 eé 6uonornyeckoe 3HadyeHne. OcHoBHble BUAbl PHK, nx oyHKUUM 1 nokannsauus B Knetke.
CrpykTypa nHgopmaumonHon PHK (matpuuHoit PHK), tpancnoptHoin PHK, pnbocomHbix PHK.
Manbie snepHble PHK, mansbie PHK, nx dpyHkumnn. Pnbo3nmsi.

Tema 2. benku. XpomatuH
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Benkn. Nictopns oTkpbITUS CTPYKTYPbI 1 OyHKUMIA 6enkoB. Knaccudgoukaums n bruonormyeckme
doyHKUMK 6enkoB. MNepBuyHas cTpykTypa 6enkos. MeToabl onpeneneHns NepBuYHOM CTPYKTypbl
6enkoB. depMeHTaTUBHbIE METOABI (hparMEHTALUN MONMNENTULHONW Lenn. XMMM4eckme MeToabl
cneumndonyeckoro pacuienneHns nenTuiHblX cea3en. PasnoeneHme nentngos, nony4yaembix npu
pacwenneHumn 6enkos. OnpeneneHne N-KOHLEBbIX aMMHOKMUCIOT 1 NMOCNEeN0BATENbHOCTEN.
BTopuyHas ctpyktypa 6enkos.

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

CBsa3un, hopMmpytowme BTOPUYHYIO CTPYKTYPY. A -Cnuparnsb, I -CTPYKTypa, KonnareHosas cnmparnb.
JloMeHbl. TpeTnyHas 1 YyeTBepTUYHAS CTPYKTYpPbI, TUMbl cTabunmanpyowmnx cessein. OnMromepHble
6enkun. XpomaTvH. YPOBHU opraHmadaunn xpomaTtnHa. CTpyKTypHas opraHm3aumnst HykneocoM.
Benkn-rucToHbI.

Tema 3. Pennukauums. Penapauua OHK
JNIeKLMOHHoe 3aHsitue (4 4aca(oB)):

Pennukauus. [JokazaTenbCTBO NONYKOHCEPBATUBHOIO MexaHnama pennukaumm. depmeHTbl n 6enkn
pennukauun. JHK-nonumepasbl npokapuoTt 1 aykapuot. JHK-nurasbl. Benku, pacnnetatowme
nBoiHyto cnupans: JHK-tononsomepasel, JHK-xenvkasbl, SSB-6enku. MpuHumnsl n npaesunna
pennukaunn. PennukoH. PennukaTtneHas Bunka.

npakTundeckoe 3aHsitne (4 yaca(os)):

PennukatmeHbin cuHtes OHK y npokapuoTt (E.coli): nHnumnaums, sanoHrauus, tTepmmHaumns. Mogenn
pennukaummn OHK: no tuny rnaska, no TMny Katswerocs konbua, no tuny A-netnn. OcobeHHOCTH
pennukauun OHK y aykapunoT: CTPpyKTYpHbIE KOMMOHEHTbI, TENOMEPbI, TeIoMepasa, HyKNeoCOMbl.
Perynauuns pennukaunn OHK. Mytaumwn, mytareHes. Knaccudpukauum mytaumin. MexaHn3mbl
penapauvnn OHK: obpalleHne noBpexaeHus, aKCLE3NOHHas penapauns (penapaums oMMepos,
penapaumnsa genypuHnsunposaHHon OHK, penapaums XumMmyeckn MoanLnpoBaHHbIX a30TUCTbIX
OCHOBaHWi), pekoMbuHaLmoHHas penapauns. SOS-penapauuns.

Tema 4. CuHTte3 PHK (TpaHckpunuuns)
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

CuHtes PHK (TpaHckpunums), NCTOpUS M3ydYeHns MONeKynspHbIX MexaHnamos. PHK-nonnumepassbl
npokapunoT 1 aykapuoT. MNpuHumnsl TpaHckpunumu. CTpyKTypa npoMoTopa npokapuorT.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

WNHunumaums TpaHckpunuum, nocnenoBaTenbHOCTb CobbITuiA. Perynaums pabotel NpOMOTOPOB U
NHULMALUMW TPAHCKPUMUMW. DNOHrauns n TepMmHaLmsa TpaHCKpunuun. p-Hesasucrumas u
p-3aBucumas TepMmHaumns. OCobeHHOCTUN TPaHCKPUNLMM 3yKapuroT: CTPYKTypa NpomMoTopa,
Hykneocowmbl. [NocTtTpaHckpunumoHHblin npoueccuHr PHK npokapuot: MPHK, pPHK 1 TPHK.
MpoueccuHr n cnnaicuHr MPHK asykapuot. Mogenu cnnaicuira. Cospesarnne TPHK n pPHK
3yKapuor.

Tema 5. CuHTe3 6enka (TpaHcnsaums)

JNeKLMoHHOoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
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LleHTpanbHas gorma monekynsipHow 6uonorun. MeHeTnyeckuin kon. OCHOBHbIE CBOCTBA
reHeTuyeckoro kona. OcobeHHOCTM kopoBoro cnosapsi. CuHTe3 6enka (TpaHcnsiums), UCTopus
N3y4eHNst MONEKYNSIPHbIX MEXaHN3MOB. PMBocoMbl. AKTUBALMS, PEKOrHULNS aMUHOKUCTIOT U CUHTES
amnHoauunn-TPHK. BsanmonenicTeme KogoHa 1 aHTMKO4O0HA.

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

NHunumaums TpaHcnsumm npokapmoT. MHnummpytolme KoLOHbI, X pacno3HaBaHue. noHraumus n
TEepMMHaLMS TPAHCASLUM NPOKapPUOT, 04EePELHOCTb COBbITMIA TpaHCnsuMK, 6enkoBble ¢oakTopbl,
cTOM-KOAOHbI. OCOBEHHOCTN MHULMALUW TPAHCASUUN aykapuoT. MNocTTpaHCnAUNOHHbIE
Moandomkaumm 6enkoB. MNMoCTTPaHCASILNOHHBIA NPOLECCUHT 1 cnnaicuHr 6enkos. LanepoHnHbl 1
wanepoHsbl. Jderpapauns 6enkos. YOMkBUTUH. Perynsiums cuHtesa benka: Ha ypoBHE TpaHCKpUMuuu,
MOCTTPAHCKPUMNUMOHHASA, NOCTTPAHCASLMOHHANA Perynsaums.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Bupbl
N Paspnen Cemect Hepensa | camocTosiTensHon [TpyA0eMKOCTb gﬁ%ﬁ:;;?:;ﬁﬁgﬂ
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. O6bekThl, noaroToBka oMALHEe
3a4a4yun, OCHOBHble OomallHero 2 A
HanpaBneHnsa n 3a0aHns safadue
nepcrnekTMBbl Pa3BUTUSA HOLIOTOBKA K
1.|MonekynsapHom 6 1-3 KOﬂT ONLHO 5 KOHTpOnbHas
6ronorum COCTE:IB, pa6oae paboTta
CTPYKTypa, CBONCTBA 1
GOYHKLNN HYKNENHOBbIX noaroToeka K
KMcnoT npeseHTaLmMm 4 fpe3eHTaLmns
noarotoeka
JoMallHero 2 ggz;:umH:e
3afaHuns
Tema 2. benku. noaroToBka K
2-\XpomaTuH 6 46 [¢onTponbHOI 2 KOHTPObHAA
6
paboTe pabota
noaroToeka K
npeaeHTaLMm 2 npeseHTauuns
noarotoeka
JOoMallHero 2 ggzs:l::e
3agaHus
Tema 3. Pennukaums. NoAroToBKa K
3. Penapauunsa OHK 6 [ KOHTPO/bHOW 2 Kongoanaﬂ
paboTe pabota
noaroToeka K
oecpepary 4 pegoepar
noarotoeka
JOoMallHero 2 ggz::ll/l”:e
3afaHus
Tema 4. CunHtes PHK noaroToBka K
4. - v
(TpaHckpunums) 6 12-14 KOHTPONbHOW 2 KOngOﬂbHaSI
paboTe pabota
noaroToeka K
oecbepary 2 pedbepar
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Bupbl
N Paanen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh g‘:ﬂ%’:‘;'o';‘;’:;gzg;
ducunnnuHol Plcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
noAroToBK
OATOTOBKA AomMmallHee
JomalliHero 2 3anaHme
3adaHuns
Tema 5. CunHTes benka MOAroToBKa K
- 15-1 N
> (TpaHcnALms) 6 >-18 KOHTPO/bHOM 2 K(;gggganaﬂ
paboTe p
NoaroToBka K 4
T
pecpepary pecbepa
N1oro 36

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

OcBoeHue gncumnanHbl "MonekynsipHas 6uonorns” ocywecTBnseTcs Yepes NCrnonb3oBaHne
TPaOMLMNOHHBIX (NEKLMK, NPaKTUYecKne 3aHATIS) 1 MHHOBALMOHHbLIX 06pa3oBaTeNbHbIX TEXHONOMUIA,
AKTVBHbIX N UHTEPAKTUBHbBIX POPM NPOBEAEHNS 3AHATUIA: U3NOXEHNE NEKLMOHHOMO MaTtepuana ¢
aneMeHTaMu guanora, 06CyXaeHus, NCNonb30BaHNE MyNbTUMEONAHbIX NMPOrpamMM, NOAroToBka u
BbICTYNNEHNe CTYEHTOB C AOKNanaMn Ha CEMUHAPCKMX 3aHATUSIX MO NPELNOXEHHO! Teme,
NOAroTOBKA M 3alWuTa pedpepaToB ¢ HarnsoHbLIMA MaTepuanamn: pucyHkamm, cpotorpadpusamu,
Tabnuuamu, rpacdoukammn, ouarpammaMu, cxemamun, Meguadpaiinamm, ayano- 1 Buageomatepuanamu.

MpoBoauTcs 0bCcyXaeHne akTyanbHbIX TeM, Ppa3bop KOHKPETHbIX CUTyaLuiA.
N3yyeHune oncumnnnHbl "MonekynsipHas buonorns” Bknoyaer:

- NMOCeLLeHNe BCex BUOO0B ayaUTOPHbIX paboT, T.K. KypC SIBNSIeTCS OCHOBOMONaratwmm ans
b6akanaBspa buonoruu;

- YTeHune CTyfleHTaMn PEKOMeHO0BAHHOM NNTepaTtypbl 1 YCBOEHME TEOPETMHYECKOro matepmana
ONCUUNNNNHbBI,

- paboTy C UCTOYHUKaMn VIHTEpHeT;
- pabota u BbinonHeHwe 3aaaHuii B SOP MonekynsipHas 6uonorus;

- NOArOTOBKY K pasnnyHbIM oOpMaM KOHTPONS (Mpe3eHTaumnn, pedepatbl, KOHTPONbHbIE PaboThl,
KOJINOKBUYMbI);

- BbIMONIHEHNE KOHTPO/bHbIX paboT, Aoknag ¢ npeseHTaume;
- NOAroTOBKA K UTOrOBOM ChopMe KOHTPONS - 3a4eTy.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMIMIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSATEe/IbHOW paboTbl CTYAEHTOB

Tema 1. O6beKkTbl, 3a4a4M, OCHOBHble HanpaB/eHUs U NepcrneKTUBbI Pa3BUTUSI MONEKYNSIPHOM
6uonorumn Cocrtas, CTPyKTypa, CBOMCTBA U (PYHKLMN HYKNEUHOBbIX KUCNIOT

LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

Pabota co cnoeapem B OOP MonekynsapHas buonorus. lNoarotoska k KOHTponbHol pabote B S0P,
TecTnpoBaHue

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

[MpoBoamMTCS B NUCbMEHHOW (POpME B BUIE TECTOBbIX 3a4aHWNiA, COCTaBMEHHbIX MO pasaeny
OUCUUMNHDI.

npe3eHTauunsa , npuMepHbie BOMPOCHI:
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MoarotoBka n 0bcyXaeHne BONPOCOB Mo pasaeny AMCUMNAnHbl TeMbl Npe3eHTaumnii n noknanos: 1.
OcobeHHOCTN HykneoTnaHon nocnepgosatenbHocTn B JAHK aykapuoT 1 nx doyHKUMOHanbHoe
3HayeHwue. (packpblTb: onpeaeneHne ?u3bbitodHas OHK? n ?BennynHa C?; yHnkanbHble, yMEPEHHO
NMOBTOPSOWMECS N HACTO NOBTOPSIOWMNECS NOCNEen0BaTeNbHOCTU; NanMHOPOMbI 1 Ap.) 2. BTopuyHas
ctpyktypa OHK: A n B-koHdbopmMaumm (packpblTb: CUfbl, CTabunmManpyowme ABOVHYO cnvpanb;
NPUHLMIN KOMMIEMEHTAPHOCTN; NapameTpbl Tonbko A n B-koHdopmaunin gsoriHon cnupann OHK,
doyHkuum). 3. KoHgoopmaumoHHbie coopmbl HK (monumopdpuam cnvpanei). (packpbiTb: napameTpbl,
0cobeHHOCTM CTPYKTYpbl 1 doyHKumn C, D, T, E, Z-koHdpopmauwnii aeoiiHo cninpanu OHK) 4.
Tpunnekcol. H-cpopma OHK. G4 OHK unu kBanpynnekcol. (packpbiTb: 0COBEHHOCTM CTPOEHNS,
OyHKLMKN 1 nx npumeHeHne). 5. Ceepxcnunpanmaaums OHK n eé 6nonornyeckoe aHavyeHme.
(packpbiTb: onpeneneHns ?tTonomsomepbl JHK? (B T.4. nopsanok 3auenneHms, NnoTHOCTb
CBEPXBUTKOB), ?TONOM30Mepasbl?. Tunbl Tonondomepas, MexaHn3mbl 4ENCTBUS.) 6.
dusnko-xmummnyeckme ceonctea OHK: neHaTtypaumns, peHaTtypauus, BA3KOCTb, nornoweHne B YO,
peakunoHHOCNOCOBHOCTb. 7. CTpykTypa nHpopmaumoHHoin PHK (MatpuyHoin PHK), pr6oCoMHbIX
PHK (packpbiTb BCe ypoBHU opraHusaumm PHK n nx goyHkumm) 8. CTpykTypa TpaHcnoptHon PHK
(packpblTb Bce ypoBHU opraHusaumm PHK n nx goyHkumm). 9. Pnbosmmel. [e3okcnprnbosnmbi.
Antamepsbl, antamepHas TexHonorus. 10. "Mup PHK" (packpbiTb runotesy o ponu PHK B
npoucxoxaeHnn xusuu). 11. dusnko-xmmmuyeckue ceoinctea PHK.

Tema 2. Benku. XpomatuH
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Pabota co cnosapem B 9OP MonekynsipHas 6uonorus. NoarotoBka K KOHTponbHow pabote B SOP,
TecTUpoBaHue

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

MpoBoaMTCS B NUCbMEHHOIN (hopMe B BUOE TECTOBbLIX 3afaHWA, COCTABNEHHbIX N0 pasneny
LNCLUMNANHDI.

npe3eHTauuns , npMMepHble BOMPOChHI:

MoaroTtoBka n 0bcyXaeHne BONPOCOB Mo pasaeny ANCUMNIVHGI
Tema 3. Pennukauumsi. Penapauus OHK

IOMallHee 3ajaHne , NPUMEPHbIE BOMPOChI:

Pabota co cnoeapem B 9OP MonekynspHas buonorus. lNoarotoska k KOHTponbHoi pabote B S0P,
TEeCTUpOBaHMe

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

npOBO,EI,VITCSI B MUCbMEHHOM doopMe B BUOE TECTOBbIX 3a[aHuni, COCTaBNIEHHbIX NO pasoeny
ONCUNNNINHDI.

pedepart , NpUMEpPHbIE TEMbI:

lMonrotoBka pedoepara u BbiCTynneHne ¢ goknagamu no pasgeny: 1. Mogenb pennukaumm OHK'y
E.coli: uHnumaumsa pennnkauum (CTpyKTypa TOYKU Havana penavkauum, atansl CO0pkn pennmcombl) 2.
Mogenb pennukaunn OHK y E.coli: anoHraums n tepmMmuHaums pennvkaumm (MonsipHoCTb
nonMMepasHow peakuumn, npobnemMa KONMpPoBaHWa AByx aHTUnapannenbHoix uenen JHK, goparmMeHTb
Oxkasakn) 3. Mogenun pennukauun JOHK: no Tmny rnaska, no Tuny KaTSawerocs Konbua, no tuny
L-netnu (c npumepamun!) 4. OcobeHHocTu pennukaunn OHK y aykapmnoT: CTPYKTypHbIE KOMMOHEHTbI
ori, NoNMPenNKOHOBas OpraHn3aLmsa XxpoMaTHa, HyKneocoMbl (CTPYKTYpa TOYKU Havana
pennnkaunn, pennmnkoH(bl) y aykapuot. Kak ocywecTsnsercs pennmkaums ¢ yHeTom B3anMoaencTBns
OHK ¢ 6enkamn (xpomatuH) y aykapnot?) 5. OcobeHHocTn pennukaumm OHK y aykapuot: Tenomepsl
(cocTas, CTpyKTypa, QOyHKUUN Tenomep; Tenomepasa) 6. lNoctpennvkarneHas moandpukaums OHK.
Perynaumsa pennukauun OHK. 7. MexaHnam penapaunm JHK: obpaleHne noBpexneHns
(dpoTopeakTuBaLms, gesankunuposaHune) 8. MexaHnam penapauun OHK: skcuesnoHHasa penapauuvs
(penapauns onmepos, penapauns genypuHuamposaHHon OHK, penapauns xummnyecku
MOANCOMLNPOBAHHBIX a30TUCTbIX OCHOBaHWiM) 9. MexaHnam penapaunm JHK: pekoMbrHauMoHHas
penapaumns. SOS-penapauns

Tema 4. CuHte3 PHK (TpaHckpunuus)

[oMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

Pabota co cnosapem B 9OP MonekynsipHas 6uonorus. MNoarotoska K KOHTponbHow pabote B S0P,
TecTmpoBaHue
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

npOBO,EI,I/ITCFI B MUCbMEHHOM doopme B BUOE TECTOBbIX 3aaHuin, CoCTaBIEHHbIX MO pasaeny
ONCUUNNNINHBI.

pegoepart , NpUMEepHbIE TEMBbI:

lMonrotoBka pegoepara 1 BbICTynneHne ¢ goknanamu no pasgeny: Tembl pedpepatos K MOOYNIO
TpaHckpunuus. CospesaHue PHK 1. NHuunaumnsa TpaHCKpnumMm y npokapuoT: CTPYKTypa npoMoTopa
2. MNocnenoBatenbHOCTb COOLITUI MHMLMALMN TPAHCKPUNUUW Y NPOKaproT 3. DnoHraums
TpaHcKpunumm y npokapuoTt 4. TepMnHaLmsa TpaHCKpUNUumM y NpokapuoT (po-Hesasncmumas u
po-3aBucmmas TepMmHaums) 5. OcobeHHOCTH TpaHcKpunumm y aykapuot 6. Co3peBaHne MaTpuyHoWm,
prnbocomanbHoi 1 TpaHcnoptHoit PHK y npokapuot 7. Co3peBaHne MaTpuyHoOi, pubocoManbHow 1
TpaHcnoptHon PHK y aykapuot 8. Monenu cnnancuHra ( AytocnnanCuHr (CamocnnancumHr) n
AnbTepHaTMBHbIA cnnancuHr (Bbibop NpomoTopa, Bbibop 3?-y4actka, Bblbopa KacceTbl 9K30Ha,
TpaHc-cnnaicuHr); 3HaveHne cnnaicunra) 9. ObpaTHas TpaHCKPUNLUNS

Tema 5. CuHTe3 6enka (TpaHcnsaums)
JoMalHee 3afaHune , NpuMepHble BOMpPOCHI:

Pabota co cnoeapem B OOP MonekynspHas buonorus. lNoarotoska k KOHTponbHol pabote B S0P,
TecTpoBaHue

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

[MpoBoamTCS B NUCbMEHHOW (POpME B BUIE TECTOBbIX 3a4aHWNiA, COCTaBNEHHbIX N0 pasaeny
OUNCUUMNHDI.

pedepart , NpUMEpPHbIE TEMbI:

[MooroToska pedoepara v BbICTyrneHWe ¢ goknagamm rno pasgeny. 1. AKtneaumnsa n pekorHmuns
amMMHOKMCNOT 2. Hnumnaums TpaHcnaumm npokapuoT. 3. SnoHrauuns TpaHcnsaumm npokapmor. 4.
TepmuHaums TpaHcnsaumm npokapmoT. 5. OcobeHHOCTM TpaHcnauun y aykapuort 6. TpaHcnopT
nonunenTUaHbIX uenen 7. NocTTpaHCnsauMOHHbIE MOANMPUKALMMA NONUNENTUOHON Lenu, co3peBaHne
n nerpagaumns 6enkos. 8. Perynauns cnHTesa 6enka Ha ypoBHE TPaHCKPUMUUN Y NPOKApWoT C
nomoubio 6enkoB. 9. Perynsauus cuHtesa 6enka Ha ypoBHE TPaHCKPUMLMKN y MPOKApWOT: aTTeHyaTtop,
CMeHHble curma-goakTopbl, ryaHo3nHTeTpadghocar, Murpupytolme anemMeHThbl

Tema . UToroBas coopma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:
1. Tekywmin, NPOMEXYTOUHBIA 1 PyOeXHbIA KOHTPONb NPOBOAMTCS C LIENbO ONpeaeneHns kavecTsa
YyCBOEHMS Matepuana.

PesynbTaTbl KOHTPONBHLIX PAbOT, HOKNALOB C MPE3EHTAUNSAMN, aKTUBHOCTb HA KOMJTOKBMYMAaX,
dovkcumpytoTcsa B "Be1OMOCTY Tekylero KOHTPONs 3HaHU B cemecTtpe”.

2. ToroBblit KOHTPONb. [1N151 KOHTPONS YCBOEHMS AAHHOW AUCUUNAMHBI MPEayCMOTPEH 3a4eT, Ha
KOTOPOM CTyOeHTamM He0HX0AUMO OTBETUTbL HA BOMPOCHI BUNeToB. 3a4eT SBNSETCS UTOTOBbLIM MO
KypcaMm 1 NpoCTaBnseTCs B NPUIOXEHUN K ONMNIOMY.

"NaBHbIMU NPUHUMNAMK NPOMEXYTOYHOIO U UTOrOBOr0 KOHTPOMS CTYAEHTOB SIBNSHOTCA
CMCTEMATUYHOCTb, 06 bEKTUBHOCTb, aPryMEHTUPOBAHHOCTD.

MpuMepHbIEe BONPOCHI AN CaMOTOATENBHOW paboThi:

1.Pennukauuna OHK. Ponb matpuubl B pennmkaunn. KcrneprMMeHTanbHble gokasartenbCcTBa
NMONyKOHCEePBaTUBHOrO MexaHnama pennukaumm. ObpasoBaHne MEXHYKNEOoTUAHbIX
dbocdhoamaPUpPHbIX CBA3UN.

2.1HK-nonumMepasbl NpoKapuoT 1 ayKapuoT.

3.Jlurasel, Tonondomepasbl, SSB-6enku - y4aCTHUKN pennvkauun.
4 Mogenu pennukauumn OHK.

5.0cobeHHOCTM pennmkaunm aykapuor.

6.lNocTpennukaTtnsHas mogudomkaumsa JHK.

7.MexaHuambl penapaumu OHK.

8.PHK- nonnmepasbl npokapuoT 1 3ykapuoT.

9.MNpomoTopbl - 0COBEHHOCTN TPAHCKPUMLIMK.
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10.HemMaTpuryHbIN CUHTE3 NONNHYKNEOTUAOB U €ro 3Ha4YeHue.
11.TepMuHaums TpaHckpunumu.

12.'eHeTnyeckun kon.

13.AKTBaUMS N PEKOrHULMS aMUHOKUCNOT.

14 . MIHnumaums TpaHcnaumm.

15.9n0oHrauns TpaHcnsunm.

16.TepMmHaumns TpaHcnsaunu.

17.TpaHcnopT NONUNENTULHbIX Lenen B KNeTke.

18.MpoueccuHr 6enkos.

19.Perynauusa tTpaHchaumn.

20.CamoopraHusaums npoCTPaHCTBEHHOM CTPYKTYpbl 6ENKOBbLIX MONEKY.
21.Cnnte3 OHK Ha maTpuue PHK ("obpaTtHas TpaHckpunums”).
22.Perynauns tpaHckpunumm y aykapuor.

23.Perynauus TpaHckpunumm y npokapuot: Jlak-onepoH; Katabonnyeckas penpeccus.
24.Co3spesaHune PHK (npoueccuHr). MNHdopMoCcoMbl.

25.Perynauusi TpaHckpunumm y npokapuot: AtteHioaunsi, CMeHHble cybbeamHuupl PHK-
nonnMmepassbl, 'yaHosuHTeTpagocdartsbl, Murpupyowme anemMeHTbl.

7.1. OcHOBHas nuTeparypa:

MonekynspHas 6uonorus, KoHnues, Anekcanap Cepreesny;CeBacTbsiHOBa, ["annHa AHOpeeBHa,
2005r.

MonekynsipHas 6uonorus, CnnpuH, Anekcannp Cepreesuy, 2011r.
MonekynspHas buonorus knetku, @annep, Oxepanbn M.;Wunac, deHHunc, 2012r.

MpuHLUMNbl 1 MeToabl BroxMUK 1 MonekynsipHoi Guonorum \ YuncoH K., Yonkep Ox. - M.: "BuHom.
Nabopatopus 3HaHmin" , 2013. - 848 cTp. ISBN 978-5-9963-2126-1
http://e.lanbook.com/view/book/8811/

MonekynsipHas Guonorus [OnekTpoHHblil pecypc]/ T.A. HeB3oposa, KasaHb, KDPY. Pexum goctyna:
http://zilant.kpfu.ru/course/view.php?id=342

7.2. JlononHuTenbHasa nuteparypa:
MonekynsipHas 6uonorus. CTpykTypa 1 goyHkummn 6enkos, CtenaHos, BanenTnH Muxaiinosmy, 2005r.
MonekynsipHas buonorus knetku, @annep, Oxepansa M.;lWnnac, denHnc;36apckuii, U. b., 2006r.

CrenaHos, B. M. MonekynspHasa 6uonorus. Ctpyktypa n dpyHkuum 6enkos [TekcT] / B. M. CtenaHos.
- Mocksa: Hayka: 3a-Bo Mock. yH-Ta, 2005.7334 c. ? ISBN 5-211-04971-3.?ISBN 5-02-035320-5.
http://e.lanbook.com/view/book/10123/

7.3. UHTepHeT-pecypcChbl:

Basa 3HaHwuiA no 6uonorun Yyenoseka - humbio.ru

Bukmnenms - ceoboaHas aHumknoneams - ru.wikipedia.org/

canT kagoenpbl buoxmmmnm KDY - hitp://portal.kpfu.ru/main_page?p_sub=13071
canTt o xumuum - http://www.xumuk.ru/encyklopedia/

S0P MonekynsipHas 6uonorug, KOY - http:/zilant.kpfu.ru/course/view.php?id=342

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNAUHbI(MOAYNSA)
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OcBoeHue oncumnnuHbl "MonekynsipHasi 6uonorus" npeanonaraet UCNONb30BaHUE Cneayolwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

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.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNnoTeYHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaBeH
ctyneHTam. 9bC MN3partenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmMarbHOMy KONMMYECTBY MPOGUIbHbBIX HanpasneHnin ¢
cobntogeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

AyountopHble paboTbi:

1. JlekumnoHHas ayauTopusi C KOMMNIEKCOM MyNbTUMEANAHON annapatypbl (MPOEKTOP U HOYTOYK);
MPUHTEP M KOMMPOBabHbIV annapaT Ans co34aHns pasfaToyHblX Matepmanos; TpnbyHa ¢
MUKPOGOOHOM

2. Ayontopus ons NpoBeOEHNS CEMUHAPOB, NPAaKTUYECKMX 3aHATUIA, 060pyAOBaHHAS KOMMIEKTOM
MyNbTMMEANIAHOW annapaTypbl: MPOEKTOP, HOYTOYK, MHTEPAKTUBHAS 4OCKA.
MaTtepuanbHo-TEXHUYECKOE 0becneyeHmne TpebyeTcs Ans CaMOCTOATENBHOrO Novcka Matepuana B
cetn ViHepHeT 1 paboTbl Ha MK (KOMAbIOTEPHbIN Knacc ¢ NoAKIOYEHNEM K ceTh VIHTepHeT).

CamocTosaTenbHas paboTta: cpefacTBo AocTyna B VIHTEPHET (KOMMbOTEP, KOOMYHUKTOP, CMapPTCIOH,
nnaHweT v np.)

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHno 020400.62 "Buonorua” n npodunto NoAroToBkn An3nonorns Yenoseka n XnUBOTHbIX,
buoxmmmns, reHeTrka, Mukpobuonorms .
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