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1. IEJIb OCBOEHMSI JUCHUILIMHBI (MOIYJIST)

IlensMu  OCBOCHMS  JMCLMIUIMHBI  SIBJIIFOTCS:  O3HAKOMJIGHHE  CTYIEHTOB  C
O6uopa3HooOpa3ueM M BaXHEHIIMMHU CBOMCTBAMH MHKPOOPTraHM3MOB, HX pOJIbI0 B Oumocdepe,
XO3SIMCTBEHHOM NIEATENFHOCTH U MH(EKIIMOHHOMN MaTOJIOTHH YeJI0BEKa, )KUBOTHBIX M PACTEHHIA,
UMETh TpPEACTaBICHUE O CHeUUM(PUUHOCTH OaKTepHATbHOM KIIETKH, CHOCOOHOCTH €€
CYIIECTBOBAHHS B SKCTPEMAIBHBIX YCIOBUAX, U3yUCHHUE BIUSHHS BHEIIHUX (PAKTOPOB Cpeabl HA
MHUKPOOPIaHU3MBbl, B3aMMOOTHOLIEHHS HX MEXIy c000#, a Takke OCHOBHBbIE BHUPYCHbIE
3a00JI€BaHUs PACTEHUM, )KUBOTHBIX U Y€JIOBEKa.

Kon "
Coaeprxanue KOMIeTeHIMH NHaukaTopbl 10CTHKEHUS KOMIIETEeHUM
KOMIIETEHIIM U
VK-1 Crocoben ocymectBisITh | YK-1.1. JleMOHCTpHpyeT 3HaHME OCOOEHHOCTENH CHCTEMHOTO
TIOUCK, KPUTHUECKUH aHamu3 | 4 KPUTHYECKOTO MBIILICHUS, apryMEHTHPOBaHHO
¥ cuHTe3  HH(OpMAIMH (hopmupyeT COOCTBEHHOE CYKACHHE U OLEHKY HH(pOpMAaIHH,
&
NPHMEHATE cHeTeMHE | TPUHIMACT 0G0CHOBAHHOE PCLICHHE.
VYK-1.2. Tlpumenser norumueckue (OpPMBI U HPOLENYPHI,
MOJIXON TS pelieHus o o
croco0eH K peduieKCHH 110 MOBOJIY COOCTBEHHOM U UYXKOii
MOCTaBJICHHBIX 33144 N
MBICJIMTCIIBHOU NCATCIBbHOCTH.
VYK-1.3. AHamu3upyeT HCTOYHHKH HH(OpMAaIUu ¢ LEeIbI0
BBIBJICHUS. HMX IPOTHBOPEYMA M TIOMCKAa JOCTOBEPHBIX
CY)KIEHHM.
[IK-1 Crocoben OCBaMBAaTh ul TIK-1.1. 3HaeT cTpyKTypy, COCTaB U JAUJAKTUYECKUE
HUCIIOJIB30BATh TeopeTquCKHe CAUHHNIIbI HpeﬂMeTHOﬁ oOJstacTy OMOJIOTHS.
SHAHMS u TIPAKTHYCCKHG [TK-1.2. YMeeT ocymiecTBIsATs 0TO0p yueOHOro coep:KaHus
yMeHHs - HABBIKH pl A1 ero peamusauuy B pasnudHbIX (opmax oOydeHHs B
. cootBeTcTBHH ¢ TpeboBanusimMu GI'OC OO.
MpeAMETHOM  00JacTH  TpH
[IK-1.3. leMoHCTpUpYET yMEHHUE pa3padaThBaTh pa3INIHbIC
pemeHnu  Tpo¢eCCHOHANBHBIX] 2
($OpMBI yYEOHBIX 3aHATHH, NMPUMEHATh METOJbI, NPUEMBI H
3ajiad TEXHOJIOTUH O0YUYCHUs], B TOM Yuciie HHPOPMALMOHHBIE
I1K-3 Cnocoben ¢popmuposate | TTK-3.1. Brmageer cmocobamMu HHTErpanuu y4eOHBIX
pa3BUBAIONIyI0 MPEIMETOB ISl OpraHW3alliH Pa3BUBAIOIIEH y4eOHOU
00pasoBaTeNbHYIO  CPEY UL | negrenpHOCTH  (MCCIIENIOBATENBCKOH,  TPOEKTHOMH,
JOCTHIKCHUSI IMHOCTHEIX, | pyvrinopoit 1 ap.).
MMPEAMETHBIX u )
[IK-3.2. Ucmome3yeT 00pa3oBaTEeNbHBIA MOTEHIIUAI
METANPEAMETHBIX  PE3YyJIbTaTOB COLMOKVILTYDHOM ¢
obyucHma cpencTRAMH LIUOKYJIbTYP vpeiu)l peruona B MPETOJaBAHU U
IPEToaBaAeMbIX yeBHbIX OHMOJIOTHY B yUeOHON M BO BHEYPOUHOH JESATEIHHOCTH.
NIPEIMETOB

2. MECTO JUCHHUIINHBI B CTPYKTYPE OCHOBHON
MPOPECCUOHAJIBHOM OBPA3OBATEJIBHOU ITPOT'PAMMBI

Hucuumummna bB1. 0.08.10 «MukpoOHoiorus ¢ 0OCHOBaMHU BHUPYCOJIOTMM» OTHOCHUTCS K
oOs3arenpHO yactu [IpenmerHo-meronnueckuit monaynas «IIpoduns 2» B1.0.08 yuebHoro
wiaHa (OCHOBHOHM mpodeccHoHanbHOM — 00pazoBaTeNbHONW — Mporpammsl), (GopMmupyemoin
y4aCTHUKaMHU 00pa3oBaTEeNbHBIX OTHOLIEHUI 00pa30BaTeIbHOM MPOrpaMMbl MOJITOTOBKU
OakanaBpoB 1o HampasieHuto 44.03.05 Ilemarormueckoe oOpazoBaHue (C ABYMS HpPOPHISIMHU
MOATOTOBKH).

JucuuruinHa 6a3upyercss Ha KOMIETEHIMAX, 3HAaHUSAX U YMEHUAX, COOPMHUPOBAHHBIX B
X0J1e U3yueHus: AMcuuIInHbl «L{uronorus».

Komnerennuu chopMupoBaHHbIE B MPOLIECCE U3YUEHUS TUCIUILIMHBI HEOOXOIUMBI IS
OCBOEHHUSI COJep)KaHusi AUCUUIIINH «['eHeTuka», «MosekynspHas OWOJIOTHS», BBIIOJHEHUS
3agaHuii (yueOHOW, Hay4YHO-MCCIIEOBATENbCKOM MPAKTUK W BBITYCKHOM KBAIM(UKAIMOHHON
paboThI).




3. INIAHUPYEMBIE PE3YJIBTATBI ObYYEHUA 110 JTUCHUIIJIMHE

B pesynbrare OCBOEHMSI COAEpXKaHUS IPOrPaMMBI

(MOJZIYJIIO)

chopmupoansl komnerenuu: YK -1, ITK-1, ITK-3.
B pesynbrate n3yueHus: AUCHUILITUHBI 00yJaIONUECs TOJDKHBI:

y ©OakamaBpa JOJKHBI

OBITH

Koxa

3Haer Ymeer Baapeer
KOMIIeTeHIN U
YK-1 - IPUOPUTETHBIE - IPUMEHSATH - HaBBIKAMH TI0 COOJIOJICHHIO
YK-1.1. HaIpaBICHUs  Pa3BUTHUA | HOPMATHBHO-IIPABOBEIE MIPABOBBIX, HPABCTBEHHBIX U
[emoHncTpupyer o0pa3oBaTe’abHOM aKTBI B cdepe | STHUECKUX HOpM,
3HAHUE CHUCTEMBI Poccuiickoii | oOpa3oBaHusi W HOPMBI | TpeOOBaHUIA
0COOEHHOCTEH ®denepanun, 3aKOHBI W | MPOPECCHOHATHLHOM POoQeCCHOHATILHON ATUKHA B
CHUCTEMHOTO U | UHBIC HOPMaTHBHBIE | dTHUKH; IJJAHUPOBATD | YCIOBHSX peaNbHBIX
KPUTHUYECKOTO MIpaBOBbIE aKThl, | CBOI0  JESTEIbHOCTh B | MEJarOrMuecKuX CUTYallui;
MBIIICHHS U | perJIaMEHTHPYIOIINE COOTBETCTBHH C HOpMaMH
TOTOBHOCTH K | 00pazoBaTeNbHYIO 00pa3oBaTeIpHOTO
HEMY. JIeSTeIbHOCTD B | 3aKOHO/IATENIbCTBA;
Pocculickoi @enepanuun
VK-1.2. Tlpumenser | - HOPMATUBHBIC | - TIPOEKTHPOBATh y4EOHO | HABBIKAMH IIO0 OCYMIECTBIIECHHIO
JIOTHYECKUE  (HOPMBI JOKYMEHTBI 110 BOIPOCaM | METOIMIECKYIO npodeccHOHaTbHOM
1 . TPOLUCAYPEL, | o0y4yeHHs M BOCIUTAHUS ﬂOKyMeHTaHHIE) Ha ﬂeﬂéig‘;;igf; COq?;ZZT;?;I;;
CcrocoOeH K o OCHOBAaHHUH eIepaJbHOTO | Tpe
peq)ﬂeKCI/II/I mo FICTCH H MOTOACIAH, TrocyaapCTBEHHOI'O b FgcyﬂapCTBeHHLIX b
MOBOJYy COOCTBEHHOI 00pa3oBaTeILHOTO 00pa3oBaTeNbHBIX CTaHAAPTOB
u qyKOH CTaHzapTa W MPUMEPHOH | cpeaHero olIiero oOpa3oBaHUs
MBICIHTENBHON OCHOBHOI 00pa3oBaTelIbHON | B YaCTH aHalW3a COJEpIKaHUSI
JACATCIBHOCTH. nporpaMMblL B obactu COBPEMCHHBIX noaX0J0B
CpelHero 00IIIer0 | OpraHu3aIi CHCTEMBI OO0IIero
o0pa3oBaHuA 00pa3oBaHUs
VK-1.3. - denepanbusie | - HCIIOJIb30BaTh B | - cnoco0aMy OpHEHTAaLUH B
Ananusupyer roCynapCTBCHHLIC o0Opa3oBaTeIbHOM pohecCUOHATBHBIX
HCTOULMIK obpasopaterbHbIe mpoliecce pasHOOOpa3Hble | UCTOYHUKAX  MHPOPMALUH
ur(OpMAaIH c CT6aHHapTH G CPEMHCIO | hecypebl, B TOM uucle | (KypHAIb, caiTel,
N OOPASOBAMIL, | 1y reprpran Ipyrux | oOpa3zoBaTenbHbIE HOPTAIbI U
TOYKH 3penusd 3aKOHOAATCJIbCTBO O IIpaBax
BPEMEHHBIX " | pebena, Tpy10B0C Y4eOHBIX MPEIMETOB T.1.);
IMPOCTPAaHCTBCHHBLI 3aKOHO/1aTeIbCTBO,
X ycnoBud ero | Koneenmmro 0o mpaBax
BO3HUKHOBEHMSI. pebenka
I1K-1 - cojep)kaHHe Y4eOHOro | - NPUMCHSATh NPUHLUMIBL U | - HaBBIKAMH pPa3pabOTKH |
IK-1.1. 3HaeT | mpeaMmeTa (y4eOHBIX | METOMBL pa3paboOTKH | peanuzanuu [IPOrPaMMBbI
CTPYKTYpY, COCTaB | IPEAMETOB); MPUHIIHITHI 1 pa6oqeﬁv NIPOTPAMMBL | yyeGHOW — TUCHUILTHHBI
U JIU-TaKTHUYECKUE | METOIBI paspaboTkn YUEOHOH  JWCIMIIHHBL  HA paMKax OCHOBHOM
CIIUHUIIBI paboueii MPOTPaMMBI gzzg:imx TPHMEPHBIX 0011e006pa3oBaTEeIHLHOM
npeaMeTHOH — 00- | yueOHOM TUCIUIITNHBL 0BIIE0BpasoBATETBHBIX MPOrpaMMBbI OCHOBHOTO

JIacTH OMOJIOTHSL.

TIK-1.2. Ymeer
OCYILECTBIISITH OTOOD
y4ebHOTO
COJIEpKaHus ISl €To
peanuzanyun B
pasnuHbIX  popmax
o0yueHus B
COOTBETCTBUH c
TpeboBaHUSIMHA
oIocC 00.

MporpaMM ¥ o0ecTieuynBaTh

€€ BBIIIOJIHCHUC,

o011ero o0pazoBaHus;

- MpErnoiaBaeMbIi
MpeAMET U CIeUuaibHbIe
MOIXO/IBI K 00YICHHIO;

- HUCIIOJB30BATh

anpoOupoBaTh

CIiICaJIbHBIC ITOAXOJAbI K
oOyueHuto B

BKIIIOUCHUA

00pazoBaTeILHBIMA

nporece
00y4aroIuXCs;

U1 | HaBBIKaMU

JUCLHMIUTMHBL  JUIA  Pa3IdYHbBIX
LeITIX KaTeropuii  o0ydaromuxcs
g | Peanmzaiu yueOHOTO
mporiecca B COOTBETCTBHH  C
OCHOBHOI1
BCEX | o6meobpasosaTenbHOl
IpOrpaMmMon OCHOBHOTO

o01ero odpa3oBaHus;

KOPPEKTUPOBKU
paboueli mporpamMMbl y4eOHOH




IK-1.3. - IPOrpamMMbl ¥ YYeOHHKH | - IJIAaHUPOBATH U | HaBBIKAMH COCTaBJICHUS
HemMoHnCcTpHpyeT Mo y4eOHOM AMCHMWIUIMHE | OCYIIECTBIATh Y4YeOHBIH | KaJleHAapHOTO JiaHa
yMEHUe ononorus mpoliecc B COOTBETCTBUH | yueOHOro  mpolecca o
pas3pabaTeIBaTh c OCHOBHOM | MpeIMeTy U OCYILECTBICHUS
pasnuaHbie HOPMBI 0011e00pazoBaTeILHOM oOydenne 1o TOTOBOM
Y9eOHBIX 3aHSATHH, MIpOTpaMMOit Mo | pabodeld  mporpaMme IO
MPUMEHSTh Oouonorun Oouonoruu
METO[Ibl, PUEMBI U
TEXHOJIOTUH
oOydeHusi, B TOM
qucie
nH()OPMAITHOHHBIC
IIK-3 - KaKk HHTETrpUpPOBaTh | - WCIIOJIb30BaTh B | - IpUEMaMH LEJENONaralus,
HK-3.1. Braneern syanuss B o6mactu | 06pa3soBaTENbHOM IUTAHUPOBAHMS,
criocodamu OWoorMM C 3HAHUSAMH | Ipollecce PasHOOOpasHbIe | MPOSKTHPOBAaHUS B XOJe
MHTErpalun  y4eOHBIX 110 yennpM o APYTHM | pecypebl, B TOM HHCIE | peaTu3aiui yueOHBIX
MPEAMETOB P penmeram MIOTEHLIHAI JIPYTHUX | IpOTrpaMM
OpraHmu3anuun 6
pasBuBaowcH y4eOHBIX PEAMETOB
yaeOHo
JACATCIIbHOCTH
HCCHCHOB&T@HLCKOﬁ,
MIPOEKTHOM,
TpYINIIOBOU U Jp.
[1IK-3.2. Hcnons3yer - OCHOBBI COBPEMEHHBIX | - UCIONB30BATh | - crnocodaMu
00pa3oBaTeNbHBIN TEXHOJIOTHH cOopa, | COBpeMeHHbIE COBEpPIIICHCTBOBAHU
MOTCHIIHA 00paboTku U | nHpOpMaIMOHHO- npodecCHOHANBHBIX 3HAHUH |
COLIMOKYJITYPHOI [IPEICTaBICHUS KOMMYHHUKAIlMOHHBIE YMEHUHI IYTEM HCIOJIb30BaHUS
cpenbl  perroHa Bl nHdopmanumy; TEXHOJIOTUH (BKiOYask | BO3MOXKHOCTEH
MpenoJaBaHuH BJIaZieTh HaBBIKAMU palbOTHI | MAaKETHI MPUKITAHBIX | WH)OPMALMOHHOM cpensl
O6uonornu B y4eOHOM| ¢ MPOTPaMMHBIMH | IIPOTPaMM, JIOKaJbHbIE H | 00pa30BaTEIBHOTO
u BO BHCypO‘IHOﬁ CpeacTBaMu 061.[[61"0 " | ro0albHEIE KOMIBIOTCPHBIC | YUYPCIKIACHHUA, peruoHa,
JIeSITeTbHOCTH po¢eCCHOHATBHOTO ceT) Juri cbopa, 0OpaboTKM | 00IACTH, CTPAHBI

Ha3Ha4YCHUA M aHaJIM3a I/IH(I)OpMaI_[I/II/I

4.ObBEM JJUCHUIIVIMHBI (MOLYJIA)

OO0mass TpyAOeMKOCTh AMCHUIIIMHBI CcOCTaBisieT 3 3adeTHble enuHuiel (108 uacos).
JuctumimHa u3ydaeTcst B 3 cemecTpe.

OYHASA ®OPMA OBYYEHMUA

TpynoémkocTb
Bun yyeonoii padoTnl B 1.4. 10 cemecTpam
yac. | Ne3 Neq
OO0mast Tpy10éMKOCTh JUCITUIUIMHEI TI0 YI€OHOMY TIIaHy 108 108
1. KonTakTHas pabora: 48 48
JieKknru (001ee KoI-BO 9acoB, BKIIIOUYAs MPAKTHYECKYIO MTOATOTOBKY) 20 20
MPaKTUYEeCKUE 3aHATHS, CeMUHapsl W mp. (oOljee KOI-BO YacoB, 10 10
BKJII0Yasl IPAKTHYECKYIO TIOATOTOBKY)
jaboparopHbie  3aHATHsA (OOIlee KOJ-BO YacoB /  BKJIrOYas 18 18
MIPAKTHYECKYIO MOATOTOBKY)
KYpCOBO€ MPOEKTHPOBAHHUE
IpYIIOBbIC, MHANBHyalbHbIe KOHCYJIbTAMN U MHBIE BHIBl YIEOHOH
JCATCIBbHOCTH, npeaycMaTpuBaroniue T'pyIIIOBYIO HIIN
WHIMBUIYAIBHYIO pa0boTy 00Y4aIOIIMXCSI C MPeroiaBaTeneM
2. O0bemM caMocTOosITeJILHOI padoThl o0yuarmuxcs (CPC) 60 60




TpynoéMKocTh

Bun yueoHoii padoTbi B T.4. o cemecTpam
yac. | Ne3 Neq
B TOM YHCJIE YaCOB, BBIICJICHHBIX Ha MMOJITOTOBKY K SK3aMeHY (3a4eTy)
Bua npomexxyTouHOT0 KOHTPOJIS: 3auer ¢
OIICHKOM
3AOYHASA ®POPMA OBYYEHUSA
Tpyaoémkoctb
Bun yuedHoii padoThI qac B 1.4. o cemecTpam
) Ne3 Ned

O61ast TPYA0EMKOCTh TUCIUIUIMHBL IO YIeOHOMY IJIaHy 108 108
1. KonTakTHasi padora: 10 10
neknuy  (oOmiee KOJM-BO — HYacoB, BKJIIOYAs HPAKTHUYECKYIO 4 4
MTOATOTOBKY)
MPaKTUYEeCKUE 3aHSATHS, CEMHHAphl M Tp. (00Iee KOJ-BO YacoB, 2 2
BKJIIOYAs MPAKTUYECKYIO MTOJITOTOBKY)

naboparopHeie 3aHATHSA (00IIee KOJ-BO YacOB / BKIJIFOYAs 4 4
MIPAKTHYECKYIO TIOJATOTOBKY)
KYpCOBOE MPOEKTUPOBAHHUE
TpynnoBbIC, HWHAUBUAYAJIBHBLIC KOHCYJIbTAlUM W HWHBIC BHUABI
y4eOHOW JesSTeN HOCTH, MPEAyCMATPUBAIOIINE TPYNIOBYIO WA
VHANBUIYATHHYIO pab0Ty 00ydJaronIuXxcs ¢ MpernoaBaTeneM
2. O0beM camocTosATENbHOI padoThl odyuarmuxcs (CPC) 95 95
B TOM YHCIIE YacOB, BBIJCIEHHBIX Ha IMOITOTOBKY K DSK3aMEHY 3 3
(3auery)
Buj npomexxyTouHOT0 KOHTPOJIS: 3a4€T C

OLICHKOM

5. COAEP/ KAHUE JUCIHHUIIJIMHBI (MOAYJIA)
ouyHasi popMma 00yueHus

HaunmeHnoBanme Tembl (pa3aena) Oomas TpynoémkocTh M0 BUAAM Y4eOHBIX 3aHATHI
JAUCHMIJIMHBI (MOTYJIs1) TPYA0EMKOCTH B (B akaj.4yacax)
aKaj.gacax Jlek/ Jla6 / Mp/ Cp
Np.NoAr | Np.NoAr. Np.NOoAIr.

Pazmen 1. [Ilpeamer u MeTomdmnl 8 2 2 4
MUKPOOHOJIOTHHU
Tewma 1. UcTopust MUKpOOHOIIOTHN.
Tema 2. Muxkpobuonoruaeckas
TEXHHUKA.
Paznen 2. CtpykTypHasi opraHu3aius 18 4/2 4/2 2 8
POKaPUOTUYECKOH KIECTKU
Pazgen 3. Poct u pa3MHOXEHHE 11 2 2 7
OaxTepuit
Pasgen 4. Cucremaruka 17 412 2 2/2 9
MHUKPOOPraHU3MOB
Paznen 5. Merabonu3m npokapuoT 20 4/2 4/2 2 10
Paznen 6. Dkonorus 13 1 4/2 8
MHKPOOPTraHU3MOB.
Paznen 7. I'enernka Oakrepuit 10 1 2 7
Pasznen 8. OcHOBBI BUPYCOJIOTHHU 11 2 2/2 7
HUroro: 108 20/6 18/6 10/4 60

3a04Has popma 00yuyeHuUs




HaumeHoBaHue TeMbI (pa3aesa) Oo6mran TpynoéMKocTh MO BUAAM Y4eOHBIX 3aHATHI (B
JUCUMILIMHBI (MOTYJIST) TPYA0EMKOCTH B akaj.uacax)
aKaj.gacax Jlek/ Jlao / Ip/ CP
0p.MOAr | NP.MOAr. | MP.TOAT.

Pazmen 1. Ilpemmer u MeTomab 9 1 8
MHUKPOOUONIOTHH
Tema 1. McTopust MEKPOOHOJIOTHH.
Tema 2. MukpoOnonormaeckas
TEXHHKA.
Paznen 2. CrpykTypHas 12 2/1 10
opraHuzanys NPOKAPUOTUICCKON
KIICTKH
Pazgen 3. Poct u pasmHOXeHHE 15 11 14
Oaxtepuii
Paznen 4. CucremaTnka 10 1/1 1 8
MUKPOOPTaHH3MOB
Pasnen 5. MeTaOoyin3M mpoKaproT 13 1 12
Paznen 6.0konorus 15 1/1 14
MUKPOOPTaHU3MOB.
Paznmen 7. I'enernka OakTepuit 19 1 18
Pasnen 8. OcHOBBI BUPYCOJIOTHH 12 1/1 11
Jud3zauer 3
UTtoro: 108 4/2 4/1 2/2 95

5.1. Coaep:xanue pa3ie0B IMCUMILIUHBI (MOLYJIs1)

Pa3nea 1. Ilpeamer n MeToAbI MUKPOOHOJIOTUH

Hctopus pa3Butus MukpoOuosoruu. OTKpbITHE MHUKpPOOPraHu3MoB A. JIeBEHI'yKOM.
CraHoBieHue MukpoOuosiornn Kak HaykKd. COBpEeMEHHbIE JOCTHXKEHUS MHUKPOOHOJIOIHH.
Mertoabl KiIaccu4eckoil MUKpPOOMOJIOTMH: MHUKPOCKOMMS, CTEpPUIIM3alMs, KYJIbTHBHPOBAHHE,
XpaHEHHEe MMKpPOOpraHu3sMoB. MukpoOuosiornyeckass TeXHUKA. Buabl MHKpOOHMOIOTMYECKHX
nabopaTopuii, mpaBuiia paboThl B HUX. PoJib 0T€4eCTBEHHOI HayKH.

Pa3nen 2. CtpykTypHasi opranu3anus NpOKapuOTHYECKOH KIeTKH

®opMmbl U pa3Mepsl OakTepHalbHBIX KJIeTOK. OCHOBHBIE U BPEMEHHbBIE CTPYKTYPHI KJIETOK
npokapuot. Kiierounasi creHka: XuMU4ecKHil coctaB U crpoeHue. Okpacka Oakrepuil o I'pamy.
['pammonoxuTenbHble W TpamMoTpulaTenbHble OakTepuu. @DYHKIUM KJIETOYHOM CTEHKH.
[MuTonnazmaruyeckass MeMOpaHa W €€ NpPOU3BOJAHbBIE. BHyTpuIuiasmatuueckue MeMOpaHHbIE
cucteMsl (xpomatodopsl) y ¢doTtocuHTe3upyrommx Oakrtepuil. LluTomnasma U ee BKIIIOYCHHS.
MeMmOpaHHble  OpraHe/ulbl:  a3pOCOMBI,  XJOPOCOMBI, (PUKOOMIMCOMBI, KapOOKCHCOMBI.
CrpyKkTypHBle HeMeMOpaHHbIE 3JIEMEHThl -pHOOCOMBI. 3amacHble NHTATENbHBIE BEIECTBA
(BOJIOTUH, TJIMKOT€H, TIpaHyie3a, JUIUAbI, BOCKa, cepa). YIbTPACTPYKTypa LUTOIUIA3MBbI.
Hykneouna-renerndeckuil Mmatepuan npokapuot. Kamncyna, ee XuMHU4eCKui COCTaB, CTPOEHHUE U
¢byuknun. Krytuku u GuMOpuu, UX CTPOEHHUE, POJib B KU3HU KJIETKH. JIBUkeHHe OakTepuil.
OHA0CcHopHl, UX 00pa3oBaHue, Onooruueckuit cMbici. Tumsl ciopooOpasoBanus. [Ipopacranue
cnop. [IpuHnunuanbHble 0COOEHHOCTH KJIETOYHOW OpraHU3aIlK MPOKapUOT.

Pa3nea 3. Poct u pazmHoOxkeHHe DaKTepHid.

Poct OakrepuanbHolt kieTku. PazmMHoxkenue 6axtepuil. MoHoMopHBIH, TuMopdHBIN 1
noauMopdHbIi KiaeTouHsli nukia. KpuBas pocrta OakTepuanbHOM MOMYJSIMM B CTaTUYECKON
KynbType. HenpepbiBHas KyIbTypa MUKPOOPTaHU3MOB.

Pa3nea 4. CucreMaTuKka MEKPOOPTraHU3MOB

[IpaBmia HOMeHKIATypbl U UWAEGHTU(UKAIMM MHUKpOOpraHusmMoB. Pa3zHooOpasue
MHUKPOOPTaHU3MOB M HPUHIMIIBI MOCTPOCHUS KiIacCH(UKAUMU MUKPOOpraHu3MoB. OCHOBHBIE
NpU3HAKW,  MCIOJb3yeMble  MpU  KIacCUPUKAUMU  MPOKApHOT:  MOp(OJIOTUYECKHE,
¢usnonornueckue, OMOXMMHUYECKHE,  JKOJOrMYeckue, reHeTndyeckue. Hymepuueckas




cucrematuka.  XeMoTakcoHomus.  DumoreHuss  MHKpPOOPraHM3MOB, OCHOBAaHHas  Ha
nocienoBareabHoCTH 16S — pPHK. PuGocomuble HYyKIEHMHOBBIE KHCIOTHI KaK 3BOJIIOIIMOHHBIC
XpoHOMETphl. OCHOBHBIE (DMIIOTEHETHUYECKUE TPYIIBI apXei. DKCTpeMalabHO Tajlo(uiIbHbIE
apxeu. MeraHoreHbsl. ApxeH, OKHCIstoIue coeinHenus cepbl. Tepmorutasmbl. Kiaccuduxanus
npokapuoT 1o ompenenutento bepru. OcHOBHBIE (UIOTEHETHYECKUE TPYIIBl OakTepuil:
[nano6akrepun. IlypnypHble OakTepuu. 3ejeHble CepHble OakTepuu. 3eJeHble HecepHble
(autuatele)  Oakrtepuu.  Cnupoxersl.  XumamMuauu.  I'pamMmIoioXuTelbHblE — OakTepun
(MUKOOAKTEepUH, AKTMHOMMLETBI, MOJIOYHO-KUCIIbIE, MPONHOHOBO-KHCIbIE, KIOCTPUIHH,
MUKOIUTa3Mbl, TETHOOAKTEP U Ip.).

Pa3znes 5. MeTa00/1u3M NPOKAPUOT

[IpeBpareHe  MHUKpOOpPTaHM3MAMH  COCIMHEHWH  yriepoja. Tumbl  OpOKCHHS.
[IpakTnueckoe mnpuMmeHeHue Oaktepuii, OcymecTBIAOMMUX OpoxeHUe. bakTepuanbHBINA
¢dorocunTe3. XemocuHTesupyroue 6akrepun. [IpeBpaiienue MUKpOOPraHU3MaMu COSTUHEHUI
azora. AMMoOHM(uUKauus, azoTpukcauusd, HUTpUukauus, neHurpudukanusa. I[Ipoueccs
npeBpamieHus a3ora. buonornyeckas Quxcanus atmocdepHoro azora. Ponb GHOIOrHYECKOro
azoTa B o0mieM a30THOM OanaHce atMocdepbl. AKTUBHOCTh azoTdukcarnuu ponoB Clostridium,
Azotobakter, cuHe-3eNeHbIX Bogopocieit u ap.6akrepuil. CumOnoTndeckue a3oTHuKCUpyromme
MHUKPOOPIraHu3Mbl. MeTo/1bl KyJIbTUBUPOBaHMsSI a3p000B U aHA3POOOB.

Pa3nes 6. Jxo/10rusi MUKpOOPraHu3MoOB

Muxkpodopa Bo3ayxa 3aKpbIThIX IMOMEIIEHUNH: CaHUTAPHO-TUTMEHUYECKUE MOKa3aTeNln
BO31yXa. Mukpoduopa Boasl. Boxa kak cpena s pa3BUTHS MUKPOOpPTraHu3MoB. Mukpodiopa
nuTheBoil BoAbl. Mukpodiopa mouBsl. Pojab MHKpOOpPraHu3smMoB B ITOYBOOOpA30BaTEIbHOM
nporiecce W TpaHCHOpPMAIMM OCHOBHBIX OHOTEHHBIX JIIEMEHTOB. B3aumooTHomEeHUS
MHUKpPOOpPraHu3MoB. Merabuo3, cuUMOMO3, KOMMEHCAIU3M, CaTeJUIM3M Kak IpUMEphI
aCCOLIMAaTUBHBIX B3aMMOOTHOIIEHUH. KOHKypeHTHbIE B3aMMOOTHOIIECHHUS: aHTaroHU3M |
aHTUOMO3,  Mapa3suTU3M.  AHTHOMOTUKM, MPOAYLEHTHl  AHTUOMOTHMYECKUX  BEILECTB.
bakrepuanpable HH(EKIMOHHBIEC 32001€BaHNsl. MUKPOOPTaHU3MbI KaK KOMIIOHEHT SKOCHCTEMBI.

Paszpnen 7. I'enernka npokapuor.

I'enernueckuit anmapar Oaxtepuil. deHoTHNHMUYECKass M3MEHUYMBOCTh. | eHOoTUNHYECKas
U3MEHYMBOCTb, MyTauuu, ux Buabl. Paborsr C. Jlypus u M. JlenbOproka, MyTareHsl.
PexoMOuHanmu, uam myTd Hepefadyd IeHeTHMYecKoro marepuana y Oaktepuil. Konbroranus,
TpaHchopManus, TpaHAYKIUS. 3HaYeHne MyTaluid. [lepcrieKTHBbI TeHHON MHKEHEPHH.

Pa3aen 8. OcHOBBI BUPYCOJIOTHH.

.Criertupuunocts BUpycoB. Mopdosorus U pasMepbl BUPYCOB PACTEHUHA U YKHUBOTHBIX.
CtpoeHne u XuUMHUYEeCKHMH cocTaB BupycoB. Kamcuipl chnupajibHble U H30METPUYECKUE.
MonoBupycel u koBupycbl. MonekynspHas macca renoma JIHK n PHK Bupycos. Buemmsss
o0oylouka BHUpPHOHA, CTpOEHHE cynepkarncujaa. LUki penpoayKiuu BHUPYCOB, €ro CTaJWU.
bakepuodaru, ux mopdosnorus, XUMHUECKUIl cocTaB. AHTUTEHHBIE CBONCTBa OakTepuodaros.
B3aumoneiictBue ¢ara ¢ 6akrepuanbHOi KieTkou. [IpakTuueckoe nmpuMeHeHne 6akTepruodaros.
[Tpunimne! knaccudukanuy BupycoB. KynbTuBupoBaHueBupycoB. BupycHsblil kaHLieporeses.
Jledenue u npoduiIakTUKa BUPYCHBIX UHDEKITHIA.

6. YAEBHO-METO/IJMYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM
PABOTbBI OBYYAIOIIIUXCHA

Ne i/ | HammeHoBaHMe pa3/ieia THCHHILTHHBI Buj camocrosiTesibHOI paGoThI 00yUAOIIUXCS

Pasnen 1. [Ipeamer u  MeTOIBI
MHUKPOOHOJIOTHHI

Tema 1. Mctoprst MUKPOOHOIOTHH.

Tewma 2. MukpoOunosornieckasi TEXHHUKA.

PaGora ¢ TeopeTmueckuM MaTepualioM YYeOHUKOB U
nexuuii..Hamucanue pedeparos.

Paznen 2. CrpykrypHas opranuzanus | [IpopaGoTtka maTepuana COOTBETCTBYIOIIEH — JIEKLMH.
MPOKAPUOTUYECKOUN KIETKH [MoaroroBka Kk 1abopaTOPHBIM paboTam.
Brinosnnenne noMaiiHux 3agaHui.




IToaAroTOBKA K TECTHPOBAHHIO.
Hanucanue pedepaTtos

Paznen 3. Poct u pasmHoxenne 6aktepuii | [IpopaboTka marepmaiia COOTBETCTBYIOUIEH — JIEKITHH.
[ToaroroBka Kk 1a0OpaTOPHEIM paboOTaM.

Brinonnenue 1oMalHux 3aJaHuil.

[ToaroToBKa K KOJJIOKBHYMY.

Paznen 4, Cucrematuka | [IpopaboTka Marepuaga COOTBETCTBYIOIICH — JICKIIHH.
MUKPOOPTaHU3MOB [ToaroroBka Kk J1abOpaTOPHEIM paboOTaM.

Brmonnenne noManIHuX 3aIaHM.

IToaroToBKa K TECTUPOBAHUIO.

Paznen 5. Mertaboym3m MpoKapuoT [IpopaGoTka MaTepuana COOTBETCTBYIOIICH  JICKIIWU.
[ToaroroBka Kk 1abOpaTOPHBEIM paboOTaM.

Brinonnenue 1oMalHux 3aJaHuil.

[ToaroTroBKa K KOHTPOJILHOM padoTe

Pa3nen 6.Okonorus MUKpOOPraHU3MOB. [IpopaboTka Marepuana COOTBETCTBYIOIICH  JICKIHH.
[ToaroroBka K MPaKTHYECKOMY 3aHITHIO.
[TonroroBka pedepara

Pazgen 7. I'enetuka 6akrepuit [IpopaGoTka MaTepuana COOTBETCTBYIOIEH  JICKIIWU.

[Toarororka K J1abopaTOPHBEIM paboTaM.
BrimmoniHenne moMamnrHux 3aIaHui.
[loaroToBKa K TECTHPOBAHUIO.

Pazgen 8. OcHOBEI BUPYCOIOTHH JIpopaboTka Marepualia COOTBETCTBYIOIICH  JICKITHH.
[ToaroroBka K MpakTUYECKOMY 3aHSTHUIO.
[loaroroBka pedepara.

Tembl pedeparToB

1.Pa3Butne mMukpoobuonorun B XIX Bexke. Hayunas pesrenpHocts @. Kona, P. Koxa, JI.
[TacTepa.

2. Ortkpertue BupycoB. Hayunas nestensHocts JI.M. WBanoBckoro, M. beiiepunka, O.
Jlepdnepa, Y.Punna, ®. [[9pemns, ®. Toyopra.

3. Bkiiag 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHE MUKPOOHOIOTHH.

4. Tunsl B3aUMOOTHOILIEHHI MUKPOOOB B OHOIIEHO3aX.

5. IIpombllIeHHOE IPUMEHEHHE MUKPOOPTAHU3MOB.

6. OTkphITHE aHTUOMOTUKOB. COBPEMEHHOE MTPOU3BOJICTBO AHTUOMOTHKOB.

7. YCTONYMBOCTh MUKPOOPTaHU3MOB K aHTUMUKPOOHBIM areHTaM.

8. YcroiunBoCcTh OakTepuil K pakTopaM BHEIIHEH Cpeibl.

9. MukobakTepuu.

10 .Apxebakrepunu.

11. IIpoTBOBHpYCHBIE pENapaTsl.

12. bakTepro3bl pacTeHUH.

13. BupycHslii KaHLIEpOTEHES.

14. HopmanbHast MEKpOdIIOopa YeioBeKa.

15. XemonuroTpodHbie 3y0aKkTepuu.

16. Xemoopranotpo(HbIe YyOaKTEpHUH.

17. Pacnpoctpanenue GoToTpoHbIX OaKTepuil B IPUpPOJIE.

7. ®OHJl OHEHOYHbIX CPEJACTB

7.1. OueHOYHbIEC MATEPUAJIBI JISl IPOBEICHUA TEKYIIEro KOHTPOJIS YCIeBAEMOCTH

Ne HaunmeHnoBanme TeMbl CpeacrBa TeKymero KOHTpOJIst Ilepevyenn
n/n (pazgena) AV CHUNIMHBI ycneBaeMocTH KOMIIeTeHIMIt
(MoayJs)
1 Pasmen 1. Ilpenmer u wmetoasl| MunuBunyansusie 3amanus, pedepar | YK-1, ITK-1, [1K-3




MHKpPOOHOJIOTHN
Tema 1.
MHKpPOOHOJIOTHH.
Fema 2. Mukpobuonormyeckas
reXHHKA.

Hcrtopus

Paznen 2. CrpykTypHas
DpraHu3anusi MPOKaPHOTHIECKOM
KIIeTKH

IIpakTHKO-OpUEHTUPOBAHHOE
3aganue, pedepar, TecTupoBanue

VK-1, TIK-1, TTK-3

Pasmen 3. PocT u pa3sMHOXCHHE

IIpakTHKO-OpUEHTUPOBAHHOE

VK-1, TIK-1, [1K-3

DaKTEPHit 3amanne, pedepar.

4 Paznen 4. Cucrematuka| Kontpons u onenka Bwmonnenus | YK-1, ITIK-1, T1K-3
MHKPOOPTaHU3MOB 3aJaHui B TeTpaan TUIs

CaMOCTOSTEITHHBIX PaboT

5 Pasmen 5. Mertabomusm| MuauBuayanensie 3ananus, pepepar | YK-1, TIK-1, T1K-3
[IpOKapuoOT

6 Pasgen 6.0Oxonorust | [IpakTHKO-OpHEHTHPOBAHHOE YK-1, [IK-1, TIK-3
MHKPOOPTaHU3MOB. 3agaHue, pedepar, TectupoBanue

7 Paznmen 7. 'eneruka Gakrepuit [IpakTHKO-OpHEeHTHPOBAHHOE YK-1, IIK-1, TIK-3

3asianue, pedepat, TecTupoBaHue

8 Pasnmen 8. OcHorel Bupycosioruun | Kontpons u omenka Bbemonaenus | YK-1, ITK-1, T1IK-3
3a1aHUI B TeTpaau JUTSt

CaMOCTOSITEIbHBIX paboOT

PeliTUHI-IIaH KpUTEpHEB OLIEHUBAHUSA:

OneHka 3HaHMN CTYACHTA MO JUCIMIUIMHE OCYIIECTBISETCS MO OaUIbHO- PEHTHHIOBOM
cucteme. B mporecce Tekymieit caMoCTOSTENIFHON U ayTUTOPHOU pabOThl B TCUEHUE CEMecTpa
CTYJEHT MOET HaKOMUTh 55 0asuioB, a 45 6aJJIOB CTYIEHT MOKET MOJYYUTh HAa SK3aMEHE.

O1eHKa «OTJIMYHO» CTaBHUTCS 32 IOCTHKEHHE pedTHHTa 85 1 Oonee GayioB.

Or11eHKa «XOpOIIIO» CTABUTCS 3a IOCTHXKEHUE perTuHra oT 70 10 84 Gaios.

Or1eHKa «y/I0BJIETBOPUTEIHHOY» CTABUTCS 3a JIOCTHXKEHUE perTuHTa oT 51 10 69 Gamios.

OrneHka «HEyIOBIETBOPUTEILHO» U «HE 3a4TEHO» CTABHUTCA 3a JOCTHIKEHHE pEeHTHHTra
MeHee 51 6amos.

Ecnu ctynent nmonydaer no pedtunry 40-50 6annoB, OH MOTy4YaeT JOMYCK K SK3aMEHY.

Ha »k3amene cTymeHT MOXeT [00paTh HEOOXOAMMOE KOJUYECTBO OayuioB IS
yIy4dIIeHUs CBOEH OIICHKM U TIOBBIIIEHHS CBOETO peHUTHHra Jub0, Ha YCMOTPEHHE
MPEroAaBaTelis, MOIYyIUTh «aBTOMATY» — «YAOBIETBOPUTEIHHOY.

[Ipy mpoOXOXKIEHUH TEKYIIErOo KOHTPOJS MO JUCIHUIUIMHE CTYACHTY, HE SIBUBIIEMYCS B
CPOK Ha 3aIIHUTY JIAOOPATOPHOW pabOTHI MO HEYBAXKHUTEIHHOW MPUYHHE, MPEIOAaBaTellb UMEET
IPaBO BBOJUTH HITpa(HbIe OalIbI.

PelTHHT MO AMCHHITIMHE BKJIIOYACT CJICIYIONIME BHJIBI OINICHUBAEMOU JEATEIHHOCTH B
TE€YEHHE CEMECTpPa U UTOTH MPOBEICHUS YK3aMEHa:

- TECTUPOBAHUE;

- MUCbMEHHBIC TOMAIITHUE 3a/1aHNUS;

- KOJUTOKBUYMBI HJTH KOHTPOJIbHBIE PaOOTHI;

- OTAENBHO OIEHUBAIOTCS JIMYHOCTHBIE KauecTBa CTyJeHTa (aKKypaTHOCTb,
UCTIOJTHUTEIIbHOCTh, WHHIIMATUBHOCTH) — paboTa y JOCKH, CBOCBpEMEHHas cJllada TECTOB,
OTYETOB K JJaOOPaTOPHBIM PabOTaM U MUCHMEHHBIX IOMAIIIHUX 3a/1aHUH.

- DK3aMeEH.

7.2. OueHOYHbIEe MATEPHAJIBI /ISl IPOBEICHHUS NIPOMEKYTOYHON aTTeCTALMHU
1. Cemectp — 4; popMa aTTecTalluy — 32a4€T C OLEHKOM.

2. IIpuMepHBIii IepeYeHb BONPOCOB K 324€Ty ¢ OLEHKOM




. Kpatkuii ouepk pa3BUTHS MUKPOOHOJIOTHH.

. [TummeBsie oTpaBieHUs] MUKPOOHOTO IPOMCXOXKICHUSI.

. bpoxenue, TuIbl OpoKEHMSL.

. Ctpoenne 6akTepuabHON KISTKH.

. Bupl nuratensHbIX cpen 1 00padboTka 1a00paTOPHOM MOCYIbI.

. BpeMeHHBIE CTPYKTYpBI OaKTepUAIBHOM KIETKH.

. Hykneorua, orianuue HyksieoTna 6aKTepuu OT s1ipa SyKapHOT.

. [ToBepXHOCTHBIE CTPYKTYpBI OaKTepUAIbHON KIETKH.

. IlaToreHHpIe MUKPOOPTraHNU3Mbl U UMMYHUTET.

10. Pa6otst JI. [Tactepa, P. Koxa, 1. MeunukoBa, X 3Hau€HUE B MUKPOOHOJIOTHH.
11. Pa3amHOXeHHE OaKTepuii U Pa3MHOXKEHUE TTPOKAPHOT.

12. Mukpobuomnorus, e€ 3HaueHue B MPUPOJIE U HAPOTHOM XO3SICTBE.

13. 3Buthie hopMbl OakTEpHii, UX KiacCU(DUKAIUSA U 3HAYCHHE.

14. Xumudeckuit coctaB OakTepHaTbHON KIETKH.

15. Cnopa u BuabI ciopooOpa3zoBaHusl.

16. AHTUOMOTHKH, THIIEI 1 MEXaHU3MbI HX JICHCTBHS.

17. Pomp MHMKpOOpPraHMU3MOB B KpyroBopore a3oTa (aMMOHHM(UKalMsg, HUTPUKALNS,
JEHUTpUDUKALINS).

18. OtnuuurensHbie ocobenHocT ['pamm+ u ['pamm— Oakrepuii.

19. B3anMOOTHOIIEHNS MUKPOOPTaHU3MOB.

20. Ycnexu B COBPEMEHHON MUKPOOUOJIOTUH.

21. CtpoeHue U XUuMHUYECKHH cOCTaB 0aKTepHaIbHOM KIIETKH.

22. [TanouxkoBuHbIE POPMBI OAKTEpUIl U UX 3HAYCHHUE.

23. Biusiaue pU3N4ecKuX, XUMUYISCKUX U OMOJIOTHYSCKUX (PaKTOPOB HA OAKTEPHH.
24. MukpoOHoI0rys, OCHOBHBIE CBOMCTBA MUKPOOUOJIOTHH.

25. llapoBuanble OakTepuu, Kiaccu(puKanys, Ha3HAYCHHUE.

26. MeTo/bl, IPUMEHsEMbIE TPU KIACCUPUKALIMH TPOKAPHUOT.

27. Cnopa u mpoliecc cropooopa3oBaHusl.

28. CXOJCTBO 1 OTINYHE BUPYCOB OT BCETO )KUBOTO.

29. baktepuodar, BUpyChI, BEI3BIBAIOIINE 3200JIEBAHUS Y YEIOBEKA U )KUBOTHBIX.
30. Poct 6akTepranbHON KIETKH.

31. Ctpoenue OakTepuabHOM KIETKH.

32. MexaHu3Mbl IOCTYIUUIEHUSI IUTATENBHBIX BELECTB B KJIETKY IIPOKAPHUOT.
33. Bupycsl, ux kiaccupukanus U KyJIbTUBUPOBAHHUE.

34. UzButeie (opMbl OGaKTEPHH.

35. )KryTuku, cTpo€HuE U TUIIBI )K'YTUKOB.

36. /IpixaHne MUKpOOPraHU3MOB.

37. OcHOBHBIE BU/]IbI PAa3MHOKEHHUS ITPOKAPUOT.

38. MuKpoOH0JIOTHsl OCHOBHBIX MUILEBBIX MTPOAYKTOB.

39. MHorooOpa3ue 6aktepuii.

40. MeTozp! 3a1UThl TPOAYKTOB OT MOPYH.

41. BemectBa MUKPOOHOTO MPOUCXOKIACHUS TSI JISUEHUs 3a00I€BaHU.

42. OCcHOBHBIE U BpEMEHHBIE CTPYKTYPbI OaKTepHUAIbHOM KIETKH.

43. MHcnonb30BaHME MOJIOYHOKHMCIBIX, YKCYCHOKHCIBIX M MAaclsHO-KUCIBIX OakTepuil B
IPOMBIIIJIEHHOCTH.

44. CtpoeHue KIETOYHON CTEHKHU M OKpacka O6akTepuil o ['pammy.

45. BausiHue ycioBUi BHEUIHEN cpe/ibl HA MUKPOOPIaHU3MBI.

46. OcHOBHBIE TIEPUO/IBI B HICTOPUH Pa3BUTUSI MUKPOOHOJIOTHH.

47. BpeMeHHbIE CTPYKTYphl OaKTepHaATbHON KIETKH.

48. ITumeBble OTpaBieHUs OaKTEPHATLHOTO MPOUCXOKICHHUSI.

49. CTpoeHue IUTOIIa3Mbl, OpraHesul U BKIIOUEHUH OaKTepualbHON KIETKH.
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50. Pacmpoctpanenne MUKpoOOB B mpupoje (MuUKpodopa MOYBBI, BOJBI, BO3AyXa M Teja
YeJIOBEKA).

KoMmnieKT KOHTPOJIbHBIX 3aJaHUI UJIM HHbIe MATEPUAJIbl, HEO0X0AMMBbIE [IJIsl OLleHUBAHUS
KOMIIeTeHIINH

Tectnl Mo pazneny 1u 2

1. Kmo eénepevie 0oxkazai, umo npUYUHOI RPOUECCOB8 DPOIHCEHUA U CHUEHUA ABNACHICA
depmenmamusnas akmueHocmov MUKPOOP2AHUIMOE?

a. Aumonu ean Jlegeneyx . JI.C. l]enkosckuui

b. JIyu [lacmep d. Pobepm Kox

2. Kmo asnaemcsa 0CHOGONOI0IHCHUKOM GUpYyco102uu?

a. JI.C. I]enkoeckuti C. I.U. Usanosckuii

b. U.U. Meunuxos d. Jlyu Ilacmep

3. Pooepm Kox:

a. OmKpwLL NPUPoOy OPoCceHUs C. OmKpvLL 8030youmens mybepxynesa
b.nonyuun eaxyuny npomus bewencmea d. nomyyun 6aKyuHy npomue cubupcKol

A36bl

4. EOunuybl usmepenus oaxmepuii:
a. caHmumempbl . MUKpoOMempbl

b. nanomempoi d. mempoi

5. K onmuueckoit wacmu MUKDOCKOna OmHocumcs:

a. myoyc C. MAKpOBUHM
b. xonoencop d. pesonvseproe ycmpoucmeo
6. Kakue opzanuzmul omunocamcsa K npoxapuomam?

a. 3e/1eHble pacmeHus d. JHCUBOMHDIE
b. bakxmepuu e. Axmunomuyemaol
C. cune-3eieHvle 6000POCiU

7. K Kakum opzanuzmam omuocamca oaxmepuu?
a. MHO2OKIEMOYHBIM C. HeKNeMmOYHbIM
b. OOHOKIeMOYUHbIM

8. Hazoeume opzanuszmol, omuocaujuecs K u36Umolm popmam d6axmepuii:
a. MOHOKOKKU d. CRUPUILTTBL
b. 8UOPUOHBI e. capyumbl
C. oayuinel f. chupoxembl

9. Kakue 6axkmepuu o6pazylom cKonjieHus Kiemokxk opmol unozpaonoi kucmu?
a. CmMpenmoxoKKu C. capyunwl
b. cmapuioKokKu d. MempakoKKu

10. Kaxue u3 useumovix popm Oakmepuii AGNANMCA CUTLHO UZOZHYMbBIMU U
cooeprcam HaudoIbuIee KONUYECME0 6UMKO8?

a. 8UOPUOHDL C. OUNJIOKOKKU
b. cnupoxemwi d.cnupunnet
11. @opmy 6axmepuii onpedenaem:
a. Mun ObIXaHus d. s0epnas membpana
b. mun oeenus €. KIemoyHas CmeHKa
C. nIazMuobl

12. /Ina npokapuom xapakmepuo éce, Kpome:
ougpepenyuposarnroeo aopa
OuHapHo2o deneHus

oo
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a.
b.

nenmuoO02IUKAHA 8 COCMAge K1emo4HOl CIMEeHKU
HYKIeouod
pubocom 708
13. Oéazamenvnvie cmpykmypol 6aKmepuaibHoll Kiemku (6epHo 6ce, Kpome):.
pubocomvl d. H4IiM
yumonazma €. HyK1eouo

14. Hazoeume camyro noosurcuyro o6axmepuro?
a. nanouxa Koxa

b. xonepnwiii subpuon

C. OuseHmepuliHas naioyKka

d.conoxoxku

P00 T

coop

15. /Ina kaxux 6axmepuii xapaxkmepen apomakcuc?

a. Anaspoduwix baxmepuii c.Cepobaxkmepuii
b. Aspobuvix baxmepuii

16. Cnopwt 6akmepuii:

Cnocob pasmMHONCEHUs

BHEXPOMOCOMHbIE hAKMOPbl HACIEOCHBEHHOCMU
noKosuuecs: penpoOoyKmueHvle Kilemku

aKeugaieHm a0pa y baxmeputl

obpa3zylomcs 8 npoyecce OeleHus Kilemku

17. IIpu npopacmanuu cnopvt npoucxooam ciedyroujue QunonouiecKue npoyeccol:
YBEJIMYUBACTCS COACPIKAHUE BOJIBL;

HAKAIUTMBACTCS TUIMUKAITMHOBAS KHCIIOTA.

yBenuuuBaetcs cojepxanve K u P

yMeHblIaeTcs conepxxkanue Ca u Mg

TecTnl MO MHKpOﬁI/IOJ’lOFI/II/I (CI/ICTeMaTI/IKa u Mﬂorooﬁpa3ne MI/IKpOOpFaHI/l3MOB)

1. Knon 3710:

1. coBOKYyIHOCTH 0co0€i OAHOT0 BHIA
2. KynbTypa, BblI€TICHHAs U3 ONPEAEICHHOTO0 HCTOYHUKA
3. COBOKYITHOCTB 0c00€i, UMEIOIINX OAUH T'€HOTHUI
4. KyabTypa MUKPOOPTaHU3MOB, ITOJY4E€HHAs U3 OHON 0coOU
2. He uMe10T KJIETOYHOM CTEHKH OaKTepuM:?

1. MuUKOIIa3MbI

2. MUKOOAKTepUu

3. mmrensl
4. xjI0CTpUIUU
3. AKTMHOMMIIETHI — 3TO:

1. rpuOBI

2. NMaJIOUYKOBUAHBIC T'PAMOTPULIATCIILHBIC GaKTepI/II/I

3. BETBAIIUCCA I'PaMITOJIOKUTCIIBHBIC 6aKT€pI/H/I

4. BeTBAIIMECS TPAaMOTPHUIIATENbHbIE OaKTePHH
4. KeM ObLJ1 OTKPBIT METOI HyMEPUYECKOr0 aHaJIu3a?

1. ®okcom
2. bepru

3. AgaMcoHOM

4. Yapradom

5. B naGoparopuu KakKoOro y4eHOro MpOBeJdeHbl HCCJIeI0BAHUS HYKJIEOTHIHOIO
cocrasa 16s p-PHK?

1. dokca



2. bepru
3. AnamcoHa
4. Yaprada
6. K xakoii rpynne 6akrepuii OTHOCATCHA MeTaHOOpa3ywinue OakTepuu?
1. AKTHHOMUIIETAM
2. ApxebakTepusm
3. Pukkercusim
4. Makormiazmam
7. Ha3zoBuTe OaKkTepuu, B KJIETKAX KOTOPBLIX cojep:karcs (OTOMUIMEHTHI:
0aKkTeproXJI0pOG U M KAPOTUHOUABI?
1. ciupoxeTbl
2. 3eneHbIe CepHbIe OaKTepuu
3. cepHble myprypHbIe OaKTepUn
4. HecepHble MypIypHbIE OAKTEpUN
8. Bo30yaurtesnem cupuiauca sapiasercs?
1. manouka Koxa
2. OnexHas cnupoxeTa
3. KUIIeYHas najxo4yKa
4. mmresia
9. OCHOBHOW TAKCOHOMMYECKOH eIMHUILIEl B MUKPOOMOJIOTUH SIBJISIETCS
1. Bug
2. pon
3. ceMencTBO
4. mopsI0K
5. KIacc
10. Ha3zoBuTe 0akTepun CocoOHbIC PACTH Ha cpelax, coaepxkamux He MeHee 12%
NaCl?
1. Kk11yOeHbKOBBIE OAKTEPHH
2. canpMaHesIa
3. rano¢uibHble 6aKTEPUU
4. aKTHHOMUIICTHI

3. Hepeqeﬂb KOMIIeTEHIIN 1 HHAUKATOPOB UX NOCTUKCHHUS, OITUCAHUEC KPUTCPUEB
ONeHMBAHHUS KOMIIeTEeHIINIl NMpEeACTABJIAKTCH B Taﬁ.]'ll/ll.[e

IIpoaBunyTHIN’ Bba3oBbrit IHoporossiii He OCBOEHBI
KOMIIETEHIIHHU
«OTJHMYHO» «X0pOoLIO» «YHAOBJICTBOPUTE | «HEYIOBJIETBOPHUTE
JIBHO» JIbHO»
«32YTEHO» «HE 324YTEHO»




Kommnerenmust | CBoOonHO JemoHCcTpHpyeT Cnabo neMoH- | He 3HAET Kak
YK-1 JEMOHCTPUPYET XOpOIIME 3HAHUS | CTPUPYET 3HAHHUE | JEMOHTPUPOBATH
NIK 3HaHUE 0CcOOeHHOCTEH 0ocoOeHHOCTEH 3HaHHE
VK-1.1. ocobeHHOCTeH CHCTEMHOTO U | CH-CTEMHOTO U | 0COOEHHOCTEH
HemoncTpupyer CHCTEMHOI'0 U | KpUTHYECKOI'o KPUTHUYECKOI'O CUCTEMHOTI'0O u
SHaHnE . KPUTHYECKOIO MBIIUIEHHSI, MOXKET | MBIIICHUS, KPUTHYECKOIO
ocobenmocteit MBILIICHHS, apryMEHTUPOBAHHO | CTAPAETCS MBIIIICHHS, He
CHCTEMHOTO " | aprymenTHpoBaHH | (hOPMHpPOBATH apryMEHTUPOBaH | yMeeT
ii?;ﬁ:;ﬁm 0 ¢dbopMupyer | coOCTBEHHOE CYX- | HO (HhOPMUPOBATH | APIrYMEHTHUPOBAHHO
APTYMEHTHPORAH COOCTBEHHOE JEHUEe W JaBaTh | COOCTBEHHOE dbopmMupoBaTh
no  dopmupyer | CYAKICHHE U | OLICHKY CyXKIeHHeE, HO | COOCTBEHHOE
COBCTBEHHOE OIICHKY uH(popMaIuy, 3aupyAHSIETCS CYXKJICHHE u
CyKIeHHE u | uHpopmanuu, MPUHUMAET JaBaTh  OLIGHKY | JaBOILICHKY
OLICHKY PUHUMACT 000CHOBaHHOE uHbopManuu | | “HGOpPMAIHH,
uHpopmanu, 000CHOBaHHOE peleHue. MPUHUMATH NPUHUMAET
NPUHAMACT pelnieHue. 000CHOBaHHOE 000CHOBaHHOE
0b0CHOBaHHOE pelicHue. pEIICHHE.
pelIeHue.
CBob6oHO Crapaercs npu- | Cnabo He 3HaeT KakK
YK-1.2. MPUMEHSET MEHSATH MIPUMEHSIET MPUMEHSATD
Tpumenser JIOTUYECKHE JIOTUYECKHE JIOTUYECKHE jgorudeckre (Gopmbl
JJOTHYCCKUEC
bopMb " (bopMbI u | opmbl u | opmbl U | U [OpoueAyphl, He
el — POLEAYPHI, OpOUEAYphl, CIO- | MPOIEAYpPhl, U HE | CIOCOOEH K
CII0COBeH « | crocoben K | cobeH Kk pedrnek- | Bcerma crnocoOeH | peduekcun 1o
pedrekcnu O peduiekcun o | cuM 1O TOBOAY | K pediekcuu 1Mo | moBOIy
TTOBO/TY MIOBOY COOCTBEHHOM U | IOBOAY COOCTBEHHOM u
coOcTBeHHON M | COOCTBEHHOM U | 4y)KOU COOCTBEHHOM M | 4yXOH
qy>KOH qyKOU MBICJIUTEJIBHON qy>KOHN MBICIIUTEIILHON
MBICITUTEIIBHON MBICJIUTEIIHON JIeATETbHOCTH MBICJIUTENIbHON JeATETbHOCTH
ACATCIbHOCTH. IEATCIIBHOCTH. IEeATCIHOCTH
Cnocoben K | Crapaercs Cnabo He 3HAeT Kak
YK-1.3. aHaJIn3y aHaJIM3UPOBATH OPUEHTHPYETCS B | aHAIM3UPOBATh
AHATU3UPYeT HMCTOYHHKOB HMCTOYHHUKHU aHanuse MCTOYHHMKHU WH-
MCTOYHIKH UHpOpMAIH ¢ | uHpOpMAIHH C | ICTOYHUKOB WH- | GOpPMAIlH C IIENBIO
uHQopmanun - [ENbI0 BBISABICHUS | ENbIO BBISBICHHS | OpMAIMU C Iie- | BBIABICHUS ux
E:;I;};HM ux | BX IIPOTUBOPEYUH | UX TPOTUBOPEUUH | JIBIO BELIBIICHH IIPOTUBOPEYUI U
npotueopeunii 1 | X MOUCKA | U MOMCKA | X MPOTUBOPEUUH | TOUCKA
B — JIOCTOBEPHBIX JIOCTOBEPHBIX u TOUCKA | JIOCTOBEPHBIX
JIOCTOBEPHBIX CYXKJICHUH. CYXKJICHUH. JIOCTOBEPHBIX CYXKJICHUM.
CY>KJICHUH. CYXKJICHHM.
Komnerenmus 3Haer conepxxanue | Crapaercs 3Hath | Cinabo 3Haer | He 3Haer copepxanue
K -1 yueOHOTO  IpeAMeTa | COAep)KaHhue Y4eOHOro | comepKaHue yueOHOro npeaMera
WK (yueOHBIX TpenMeTOB); | mpeamera  (yueOHBIX | ydeOHOro mnpenmera | (y4eOHBIX —IIPEIMETOB);
MPUHLMIIBI U METOJbl | IPEIMETOB); (y4eOHBIX NPUHIMIBL U METOAbI
HK-1.1.  3Haer paspaboTku  paboueil | NPUHIMIIBI U METOABI | NPEIMETOB); paspaboTku paboueii
CTPYKTYpY, MporpaMMbl  y4eOHOU | pa3paboTku  paboyeil | MPUHIWIBI © METOABI | MPOTPaMMBbI yaeOHOM
COCTaB W | JUCHMIUIMHBI;  yMEeT | MporpaMMbl  y4eOHOH | pa3paboTku pabodeit | AUCIUIIIMHBI, HE yMeEeT
JMIAKTHYECKHe | TPYMEHATh NPUHLANBL | JMCLMILIHHDL MpOoTpaMMbl y4eOHOW | MPUMEHSTh NPUHIUIBI U
e IMHHIIBI u MCTO“)IBI pa3pa60TI<1/I CcTapacTCsa MNPHUMCHITH JUCHUIIINHBI, ciabo MCTOJIB[ pa3pa6OTKI/I
. pabouell mporpamMMbl | IPHHLMIBI W METOABI | CTapaeTcs NPUMEHSTh | pabouei HIpOTrpaMMBbI
OpeaAMCTHOHU y4eOHOH NUCIMIUIMHBI | pa3pabOTKu  pabodvedl | MPUHIMITEI U METOIBI | Y4eOHOW  TUCIIHIUIAHBL,
06HaCTI/I Ha OCHOBC INPUMEPHBIX | MPOrpaMMbI yqe6H0f/i pa3pa60TKH pa6oqel71 HE BJIaACCT HaBbIKaMH
OnoJIorusl. OCHOBHBIX JUCLIUATUINHBI Ha | mporpamMMbl y4eOHOH | pa3paboTku u
06III€O6paBOBaT€J'H)HBI OCHOBEC MNPpUMEPHBIX | AUCHUIUINHBI; ciiabo peajm3anun npo-
X IporpamMm U | OCHOBHBIX BiIageceT HAaBbIKaMU | I'paAMMBI yqe6H0f/'1




IIK-1.2.  VYwmeer
OCYIIECTBIISTh

otbop y4eOHOro
COZICP)KAHUS IS
€ro peayu3aiuu B

obecneynBarh ee | obmeoOpa3oBaTeNbHBIX | pa3paboTKu U | JMCLUMIUIMHBI B paMKax
BBIIIOJIHCHHE, BIAJCET | POrpaMM U | peann3aunnu po- | OCHOBHO
HaBBIKaMU pa3paboTku | obecreynBaTh ee | rpaMMBI yuebHOi | 00meobpa3oBaTenbHOM
u peaiu3aniy | BBIIOJHCHHE, BJIAACET | JUCLHUILTHHBI B | IpOrpaMMBI  OCHOBHOTO
mporpaMMbl  y4eOHOW | HaBBIKAMHU pPa3padOTKH | paMKax OCHOBHOH | 00mero o6pa3oBaHus;
IWCUMIUTMHBL B PaMKaX | U peanmsanun | 06meodpa3oBaTensH
OCHOBHOI1 mpoTrpaMMbl  y4eOHOH | oif [IPOrpaMMbl
0061e00pa3oBaTeNnbHON | AUCIUILIMHBI B paMKax | OCHOBHOTO  OOIIEro
HPOTPaMMEI OCHOBHOM o0pa3oBaHus;
OCHOBHOro  ofmero | o6meo0pa3oBaTensHON
00pa3oBaHys; HPOTrPaMMbI OCHOBHOT'O

00111eT0 00pa30BaHHS;
3Haer kak | Ctapaercst y3Hatb | Cnabo 3Haer, kak | He 3HAET, Kak
OCYIIECTBIATH KaK OCYIIECTBJIATEH | OCYILECTBIIATE OCYILECTBIATH
oTbop  yueOHOro | otbop  yueOGHOTO | OTOOpP Yy4eOHOro | 0TOOP y4e0HOTO
colep:KaHusl  JUISA | COAEpKaHUsL  JIA | COAECPIKAHUA IS | COAECPKAHUS I €r0

€ro pcajiu3anuu B

Cro pcajim3aluu B

Cro pcajim3allvu B

peaiu3anuu B pas-

pa3IMYHBIX

pa3-ITAYHBIX pa3-JIUYHBIX pa3-JIUYHBIX JIMYHBIX ¢dhop-max
g)g% ame s dopmax oOyuenus | popmax oOydeHus | popmax oOyueHus B
cooteTcTBUM ¢ | B COOTBETCTBHU C | B COOTBETCTBUM C 00y4eHus B | COOTBETCTBUM C
TpeGOBaHMAMHU TpeOOBaHUSAMHU TpeOOBaHUSAMHU COOTBETCTBUH  C | TpeOOBaHUSAMHM
drocC 00. dI'OC OO0. dI'OoC O0. TpeOOBaHUSIMU dI'OC O0.

d1'oC O0.
[K-1.3. CB00OIHO Xoporro Cmabo ITnoxo
JleMOHCTpUpyeT JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
yMCHHE yMEHUE yMeEHUE YMEHHC YMEHHUE
pa3pabaTeiBaTh pa3pabaTeiBaTh pa3- | pa3pabaThIBaTh paspabathiBaTh  Pas- | paspaGaTHIBATH
pasiHYHbIe JIMYHBIE dopmsl | paznmuunsie  (opmpr | THIHEIC (I’OprI pasIM4YHbIE (bopMBbI
(GopMBI  yUeOHBIX y4eOHBIX  3aHATUH, | YISOHBIX  3aHSITHH, Y4eOHBIX  3aHATHI, Y4eOHBIX 3aHSATHH,
o MNpUMCHATb MCTOIBI,

3aHSATHH, MPUMEHATh METOJNBI, | MPUMEHSATh METOJFI, mpHeME , | IPUMCHSTE  MCTOZBL,
IIPUMEHSATE TIPHEMBI U | IpUeMBbI Y | CoxHONOMMH MIPUEMBI U TEXHOJIOTUHU
METOJibl, IPUEMBbI TEXHOJIOI'nu TEXHOJIOInu O6Y‘IGHI/I$I, B TOM o6yquI/1;1, B TOM
u TexHojoruu | OOydeHus, B TOM | oOydeHUs, B TOM | yucre qHCIIe
00yueHHsi, B TOM | YHMCIE YHCIIE UH(POPMALIUOHHEIE WHPOPMAIMOHHBIS
uycie uHPopMall. UH(POPMAIMOHHBIC UH(POPMAIMOHHBIC
Komnerenmus CBoOogHO Bnazeer | XopoIno Biazeer | Ciabo Baangeet | He BJIAZIEET
IIK-3 criocobamu criocobamu criocobamu criocobamu
VJIK HUHTErpaiuu WHTETpaluu WHTETpaluu UHTETpalud  Y4eOHBIX
[K-3.1. Brajeer y4eOHBIX MPEIMETOB | YIEOHBIX TPEAMETOB | YIeOHBIX MIPEIMETOB IS
;Eig:g:r:ﬂ IS oprarimaulxm TS oprarulmaul/m MPEeIMETOB IS opranmaunnv
y4EGHBIX MDEIMETOB pa3BI/IBaVIOH1eI/I pa3BMBaVIou1e1/1 OpFaHI/ISaL[I/II/IV paSBI/IBEt}OHIeI/I
IS OpraHM3AIMH yaeOHOU yaeOHOU pa3BuBaromIeit yaeOHOH
pasBuBatoLeil JIeSITEIbHOCTH JIeSITEIbHOCTH yaeOHOU eI TEIBHOCTH
yaeGHOI HCCIIEIOBATENLCKOM, | MCCIIEN0BATENBCKOM, | AEATEILHOCTH HCCIIEIOBATEILCKOM,
JIeATEIEHOCTH MPOEKTHOWM, MPOEKTHOM, HCCIIEIOBATEIBCKO | MPOCKTHOM,
HCCIIC/IOBATEIIECKOM, | TPYNIIOBOU U JP. TpyMIIOBOH U JIp. i, IIPOEKTHOH, | TPYIIIOBOU U Ip.
IPOCKTHOM, IPyNIOBOM U 1.

TpYIIIOBOH U JIp.




[1K-3.2. CBo0Oo1HO B OCHOBHOM | 3aTpyIHsETCS B | He yMeeT
Mcnonesyer UCTIOJIB3YET UCTIOJIB3YeT UCTIONIb30BaHUHU THI0JIB30BATHCS
DOpazoBaTeNnbHBI | 00pa30BaTEIbHBIN 00pa3oBaTebHbIN o0pa3oBaTenbHOTO | 0Opa3oBaTENbLHBIM
[MOTeHLIAIT MOTEHIUA MOTEHINAT MOTeHIIHANA NOTCHINAIOM
COLIMOKYJIBTYPHOU | COLIMOKYJIBTYPHOU COLMOKYJITYPHOH COLIMOKYJIFTYPHOH | COLUOKYJIBTYPHOU
Cpensl pEerHoHa B| Cpelbl pEeTHOHAa B | CpeIbl  PEruoHa B | Cpelbl pPErMOHAa B | CpeIbl  pernoHa B
[pernoaaBaHuM npenoJjaBaHuu NpenoJjaBaHuu npenojaBaHuu NpenoJjaBaHuu
DUOJIOTHH B| Ononoruu B yueOHOU | Ononoruu B yueOHOM | Ononoruu B | Ononoruu B y4eOHOH U
ygeOHOM W  BO| M BO BHEYPOUYHOH | @ BO BHEYpPOYHOU | yueOHOH ©  BO | BO BHEYPOUYHOU
BHEYpOUHOH JeSITeTbHOCTH. JEeSITeIbHOCTH. BHEYPOUHOM JeSITeIbHOCTH.
NesATETbHOCTH. JIeSITeTIbHOCTH.

ok~

8. YYUEBHO-METOJUYECKOE U ”THOPOPMALIMOHHOE OBECIEYEHUE
JUCLUILIMHBI (MOLY.JIS)

8.1. IlepeueHb OCHOBHOI YUeOHOM JIUTEPATYpPbI
1. I'yceB M.B. MukpoOuonorus: YueOuuk. - M.: Axkagemus, 2008. -464 c.
2. JIykomckas K. A. MuxkpoOuosiorus ¢ 0CHOBaMH BUPYCOJIOTHU:
— M.: IlpocBemienue, 1987. - 190c.
3. KamprimeBa K.C. MukpoOuosorus ¢ ocHoBamu Bupycosioruu. Yue0. [locooue. Poctos-na-
Hony: ®enukc, 2012. — 281c.
4. Herpycos A.U., KotoBa 1.b. Mukpobuonorus: yaeOHuk. - M.: Axagemus, 2009. — 349 c.

Yyeb. mocobue.

8.2. IlepeyeHb 1ONOJIHUTEILHON YUeOHOI JTUTEPaTypbI
1. Emues B.T. Mukpo6uonorus. M.: JIpoda, 2005. — 445c.
2. MaromenoBa C. A.  MuxkpoOHOI0rUsi C OCHOBAMU BUPYCOJIOTHH.
nocoOue I MpakTHYeCKuX 3aHaTuii. Maxaukana: JIT'TIY, 2006. -38 c.
3. ®upcoB H.H. Muxkpoobuonorus. CioBaps TepmunoB. M.: IIpoda, 2006. -256¢.

Mertoanueckoe

8.3. Ilepeuenb UHTEpHET-pEeCypCcOB, HEOOXOAMMBIX /1JIsl OCBOEHUSA
AMCHMILIMHBI (MOIYJIs1)
Hay4nas anekrponnas oudianoreka - elibrary.ru
DnekTpoHHO-0MOMMoTeuHast cucrema — IbC - iprbookshop.ru
OynnamenTanbHas oudmuorexa JAITIY - http:/lib.dspu.ru
Hayunas anextponHast oubnuoreka - elibrary.ru.
YuuBepcuterckue oubimorexu — Www.biblioclub.ru

8.4. Ilepeyenb HH(POPMAIHMOHHBIX TEXHOJIOTHIi U MPOrPAMMHOI0 00eceYeHHs
Jlnsg  ocymiecTBieHUsT 00pa30BaTeIbHOrO TMpollecca MO JUCHUIUIMHE HEOO0XOIUMO

HCIIOJIB30BAHUEC CICAYIOUICTO JIMICH3MOHHOTO U CB06OI[H0 pacrnpocCcTpaHiaCMoro mporpaMMHOro
06CCH6‘{6HI/I$I, B TOM YHUCJIC OTCUCCTBCHHOI'O IIPOU3BOJACTBA:

1. Microsoft Power Point
2. Microsoft Word

9. MATEPUAJILHO-TEXHUYECKOE OBECITIEYEHHE
JUCHUTIINHBI

21.]'[5{ YTCHUA JICKIUMK W MPOBCACHUA J'Ia60paTOpHI)IX U MNPAKTHYCCKHUX 3aHATHH

HCIIOJIB3YCTCA HCO6XOI[I/IMOG 060py,HOBaHI/IC N TCXHHKA.

Oob6opynoBanue
1. Muxkpockons! OuHokysipHbie MBC
2. Muxkpockorsl «bruonam»

3. Muxkpockon MBU -6,



http://lib.dspu.ru/
http://www.biblioclub.ru/

4. CymunbHsiii mxagp TC-80

5. Tepmocrar

6. XonoaunbHuK «CaparoBy

7. DIIeKTPOILIUTA

8. Becsl TexHn4eckue, TOpCHOHHBIE
9. ®dapdposas nocyna

10.  T'openku

11.  Mepnas nocyna (MUNETKH, MEPHBIE KOJIOBI, IIMJIUHIPHI, MEPHBIC TPOOUPKH )
12. HaGop WHCTpyMEHTOB
Oprrexnuka

1. KommbroTepst - 3 it Pentium 120

2. [TpunTep HP LaserJet 1100
3. [Tpoexrop

4. TeneBnu30p ¢ NOAKIIOYEHNEM K KOMIIBIOTEDY.
MarepuaJsl
1. [TutaTtenbHas cpena

2. bakrepuonornyeckuii arap
3. Habop peakTruBOB
4. Bitaxxnble npeniapatsl

10. METOJIMYECKHUE YKA3ZAHUS J1JI51 OBYYAIOILMXCS O OCBOEHUIO
JUCHMUIIIAHBI

YcnemHoe u3ydeHne kypca «MHKpPOOHOJOTHS C OCHOBAMHM BHUPYCOJIOTHH» TpeOYyeT OT
oOyyaroluxcsi TOCEUICHUs] JIEKIUi, aKkTUBHOW paboThl Ha J1a0OpaTOPHBIX 3aHSTHSIX,
BBIMIOJTHEHHUS] BCeX Y4YeOHBIX 3aJaHWil mpernojaBarensi, O3HAKOMIIGHHS C OCHOBHOM U
JIOTIOJIHUTEIILHOM JTUTEPATypOoid. 3anuch JEKIUH — OAHA W3 (POPM aKTUBHON CaMOCTOSITEIHHOM
paboThl 00yJaroIUXCs, TPeOyIoIIas HABHIKOB M YMEHHSI KPAaTKO, CXeMAaTUYHO, MTOCIEA0BATEIHHO
U JIOTUYHO (PUKCHUPOBATH OCHOBHBIE IOJOXKEHHS, BBIBOJBI, 0000mIeHus, (hopmynupoBku. B
KOHIIE JICKIIUU MpernoAaBaTelb OCTAaBIseT BpeMs (5 MUHYT) s TOro, 4ToObl oOydaromuecs
MMEJH BO3MOXKHOCTD 33/1aTh YTOUHSIOLIUE BOIIPOCHI 110 U3y4aeMOMY MaTepuaiy.

N3-3a HETOCTATOUHOIO KOJMYECTBA AayAMTOPHBIX YAaCOB HEKOTOPHIE TEMbl HE YAAETCS
OCBETUTH B IOJIHOM OOBEME, MOATOMY IpEnoAaBaTeib, 0 CBOEMY YCMOTPEHHUIO, HEKOTOpHIE
BONPOCHl BBIHOCHUT HA CaMOCTOSTENbHYIO DPAOOTy CTYACHTOB, PEKOMEHAYS Ty WIH HHYIO
autepatypy. KpoMe 3toro, /uid Jydiiero oCBOGHHsI MaTepuaga W CHUCTEMaTH3alluu 3HaHUH 10
TUCITUIIIMHE, HEOOXOAMMO TOCTOSIHHO pa30upaTh MaTepuasbl JEKIH MO0 KOHCIEKTaM |
yueOHbIM MocobusiM. B ciayuae HeoOxogumocTu oOpamiaTeCsi K IpenojaBaTenio  3a
KOHCYJIbTAI[UEH.

Pexomenoayuu no noozomogke K ayOumopHovimM 3aHAMUAM

Jlekyuonnvie 3anamus

YMeHue cocpeloTOYeHHO CiyliaTh JIeKIHWH, AaKTUBHO BOCIPUHMMATH H3JIaraeéMble
CBEJICHUS — 3TO Ba)KHEWIIEe YCIOBUE OCBOCHHUS JaHHOW aucuMIUIMHBL. Kaxnas w3 jnexuuit
CONPOBOXKAAETCS KOMITBIOTEPHOM Mpe3eHTanneil. Kpome Toro, B KOHIIE KaKJI0M JIEKIUU C LIEJIbIO
CO3MaHMsI YCIOBHM /JII OCMBICIICHHUSI COJEpKaHUS JEKIMOHHOTO Marepuaia O0y4YarolIuMcs
mpejjiaraeTcsi OTBETUTh Ha BONpOC JJis pasMmblluleHus. KpaTkue 3anmucu  JeKnuil, ux
KOHCIIEKTUPOBAHUE IIOMOTraeT ycBOUTH MaTepuan. [loaToMy B XOJe JEKUMOHHBIX 3aHSATUN
HE0OXOUMO BECTH KOHCIEKTHpOBaHHE y4eOHOro Marepuaina, oOpallas BHHUMaHUE Ha CaMoe
BaXHOE M CYIIECTBEHHOE B HeM. MIMeeT CMBICI OCTaBUTh B pabOYMX KOHCIEKTaX MOJs, Ha
KOTOPBIX JIeJIaTh IOMETKH, 3aMedanusi, nonosHenus. llenecoodpa3zno pazpaboraTs COOCTBEHHYIO
"Mapkorpaguo" (3HauKH, CHMBOJIbI), COKpAILIEHHs CIIOB.

Ilpakmuueckue 3anamusn



B Xxozme moAroTOoBKM K NPAKTUYECKUM 3aHATUSAM HEOOXOIUMO W3YYUTh OCHOBHYIO
JUTEepaTypy, O3HAKOMUTHCS C JOIMOJHUTENBHON JHUTEpPaTypod, HOBBIMU NyOIHMKAIUsIMU B
NEPUOANYECKUX M3JaHMsIX: JKypHajlax, raserax M T.J. [Ipy 3TOM BaXXHO Y4YHUTHIBAaTh
pPEKOMEHIalluu TpernojaBaTeliss U TpeOoBaHUs y4eOHOI mporpaMMel. BaxkHO Takke ommparhbes
Ha KOHCIEKTHl JIEKIMHA. B Xozie 3aHATHS BaKHO BHMMATEJIBHO CIIYILATh BBICTYIUIEHHUS] CBOMX
OHOKYypcHUKOB. [Ipum HeoOXoaumocTu 3aiaBaTh KM YTOYHSIIOUIME BOMPOCHI, AKTUBHO
y4acTBOBaTh B OOCYKACHHM H3Y4aeMbIX BONPOCOB. B Xoze CBOEro BBICTYIUICHUS
1[eJIeCO00Pa3HO UCIIOJIb30BATh KaK TEXHUYECKHE CPeACTBAa 00y4YEeHHs, TaK U TPAJAULUOHHbBIE, TO
€CTh JIOCKY U MeJ (Ipu HeOOXOTUMOCTH).

Opeanuzayusa 6HeayOumMopHou 0esaAmeabHOCHU 00y4aruuxcs

BueaynuTopHass nesTeIbHOCTh OOYYarolmerocs MO AaHHOW IUCIMIUIMHE Mpeanojaraet
CaMOCTOSITENIbHBIN MOUCK MH(pOpMaLUU, HEOOXOIUMOM, BO-TIEPBBIX, AJI BBHIOJHEHUS 3aJaHUN
CaMOCTOSITENIbHOW paboThl (MHBApUAHTHOM M BapUATHBHOM YacTeill) M, BO-BTOPHIX, MOATOTOBKY K
TEKylIed M MPOMEXKYTOYHOM aTTeCTaluy. YCHEIIHas OpraHu3anus BPEMEHU MO YCBOCHHIO
JAHHOM JUCHMIUIMHBI BO MHOTOM 33aBHCHUT OT HaJIM4Yusl Yy OOYYarolerocs yMEHUs
CaMOOpraHu30BaTh ce0s U CBOE BpeMs AJIsl BHIIOJTHEHUS MPEAJIOKEHHBIX JOMAITHUX 3aJaHUi.

Iloozomoeka K 3auemy (IK3ameny)

B mpouiecce moAroToBkH K 3a4eTy 00ydarolieMycsi peKOMEHIYeTCs TaK OpraHu30BaTh
cBOIO y4eOy, uTOoOBI BCe BUABI PadOT M 3aJaHUM, NMPETyCMOTPEHHBIE padoyeil MpOrpaMMoi,
OBLIM BBITIOJIHEHBI B CpoK. OCHOBHOE B MOJTOTOBKE K 3a4€Ty - 3TO IOBTOPEHHME BCETO MaTepuana
y4eOHOH IUCHMIUIMHBL. B 1HUM TOATOTOBKM K 3adeTy HEoOXoIuMoO Hu30eraTh dYpe3MepHOU
neperpy3ku YMCTBEHHOM paboToii, yepeays Tpyd U OoTAbIX. [Ipu moAroroBke Kk cmade 3auera
cTapaiiTecb Becb 00BEM pabOThl pacHpeleNiTb PABHOMEPHO MO JHAM, OTBEICHHBIM s
MOJATOTOBKUA K 3a4eTy, KOHTPOJIMPOBATh Ka)IbIi JCHb BBINOJIHEHUS paboTel. Jlyumie, eciu
MOYKHO TIEpPEBBINIOIHUTG IIaH. Toraa Bceraa Oyaer pe3epB BpeMeHH. [Ipu MoAroToBKe K 3a4eTy
[[eJIecCO00pa3HO MOBTOPSATh MPONACHHBI MaTrepuanl B CTPOTOM COOTBETCTBUU C y4eOHOMU
[IPOrpaMMoOi, MIPUMEPHBIM IEPEYHEM YYEOHBIX BOIPOCOB, 33aJaHUM, KOTOpPbIE BBIHOCATCA Ha
3a4eT U COAEPKALMXCS B TaHHOU ITPOrpaMMe.

11. CHEIIMAJIBHBIE YCJIOBUA IS HTHBAJIMAOB U JINI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbSA

[Tog cHnenManbHBIMKU YCIOBUSAMM JUIsI TIOJAy4YeHUs OOpa3oBaHHs OOYy4YaroOImUXCA C
OTPAaHUYEHHBIMU BO3MOKHOCTSMH 37I0POBbSI MMOHMMAIOTCSI YCIOBHSI OOyY€HHUs, BOCIIUTAHHS U
pPa3BUTHS TaKUX CTYJICHTOB, BKJIOYAIOIMME B C€e0s MCIOJIB30BAaHUE TPH HEOOXOIMMOCTH
aJaNTUPOBAHHBIX 00pPA30BATENbHBIX MPOrpaMM M METOAOB OOYYeHHs] U BOCHHTAHUA,
CIIEIUATbHBIX YYEOHHKOB, Y4€OHBIX TMOCOOMN W TUIAKTUYECKMX MAaTE€pUajioB, CIEIHATBHBIX
TEXHUYECKUX CpPEJACTB OOydYeHHUs KOJUIEKTUBHOTO U WHAMBUAYAIBHOTO TMOJIb30BaHUSA,
MPEIOCTABIIEHUE YCIYI aCCUCTEHTa (TIOMOIIHMKA), OKa3bIBAaIOIIEr0 HEOOXOIMMYIO IOMOIIb,
MPOBEJICHUE TPYITOBBIX U WHANBUAYAIBHBIX KOPPEKIIMOHHBIX 3aHATUH, oOecrieueHne JOCTyma B
3MaHUsI By3a WM JPYruUe YCIOBHUsA, 0€3 KOTOPBIX HEBO3MOXXHO WM 3aTPYJHEHO OCBOEHUE
00pa3oBaTeNbHBIX TPOrpaMM O0yUAIOIITUXCS ¢ OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI.

OOyuenne B paMKax ydeOHOW IHUCHUIUIMHBI OOYYalOUmUXCS C OrpaHUYCHHBIMU
BO3MOXHOCTSIMM  37I0POBBSl  OCYILECTBIIIETCSI C y4YeTOM OCOOEHHOCTeH NCcUXo(hu3ndecKoro
Pa3BUTHS, HHANBUYaTbHBIX BO3MOKHOCTEH U COCTOSIHHS 3/TOPOBbSI TAKUX O0yUYarOIINXCS.

OOydenne Mo y4eOHOW MUCIUIUIMHE OOYYaIOUIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI MOKET OBITh OPTraHW30BaHO KAaK COBMECTHO C APYTUMH OOYYAIONIMMUCS, TaK U B
OT/IENIbHBIX TPYIIIAX.

B nensx goctynmHocTH 00ydeHHUs MO JUCITUTUTMHE 00€CTIeYMBACTCS:

1) ais auI ¢ OrpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbS 110 3PEHHIO:

- HAJIMYWE aJbTEPHATHBHON BEPCHHU O(PHUITMATHHOTO caiiTa MHCTHTYTa B ceTu «HTEepHET»
TUTSE CTTa00BUISIINX;



- BeCh HEOOXOIUMBIH Ul U3y4eHHs MaTepHuall, COTJIacHO yueOHOMY IUIaHy (B TOM YHCIIE,
JUid 00y4aroIuXcsl M0 MHAMBHUIYalbHBIM Y4E€OHBIM IIJIaHAM) MPENOCTABISAETCA B 3JIEKTPOHOM
BU/JIE HA JIUCKE.

- HHAMBUyalbHOE paBHOMEpPHOE ocBeleHne He MeHee 300 rokc;

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOMIETO 00YJaIOLIEMYCsl HEOOXOJMMYIO TIOMOIITb;

- obecrieueHre BO3MOKHOCTH BBIITYCKA albTEPHATUBHBIX (POPMATOB I1€YATHBIX MATEPHUAJIOB
(kpynHbI pUGT UIH ayauodanis);

- oOecnieueHue JocTyna oOOy4yaroIIerocs, SBJISAIOLIErocs CIENbIM U HUCIOJb3YIOIIEro
co0aKy-IpoOBOJIHUKA, K 3/1aHUIO0 HHCTUTYTA.

2) Ans UL ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS 110 CIIYXY:

- HaJIM4rMe MUKPO(OHOB U 3BYKOYCHIIMBAIOIIEH anmnapaTypbl KOJJICKTHBHOTO MOJIb30BAHUS
(ayTMOKOJIOHKH ),

3) s ML ¢ OrPAaHUYSHHBIMHA BO3MOXKHOCTSIMU 3/I0POBbS, UMEIOIIUX HApPYIICHUS OTIOPHO-
JIBUTATEJILHOTO  ammapara, MaTepHaJbHO-TEXHUYECKUE YCIOBUSA JIOJDKHBI 00eCreuuBaTh
BO3MOXKHOCTH OECIIPENATCTBEHHOTO AOCTYyNa 00yJaroMuXCsl B y4eOHbIC TOMEIICHUS, CTOJIOBBIE,
TyaJeTHble M Jpyrue IOMELICHHUs OpraHu3aliM, a TakkKe HpeObIBaHUS B YKa3aHHBIX
MOMEIICHUAX (HaIMYue MaHIyCOB, NMOPYYHEH, PACHIMPEHHBIX ABEPHBIX IPOEMOB U JPYTUX
MIPUCTIOCOOJICHUT ).

[lepen Hayamom 00y4eHHUsI MOTYT MTPOBOIUTHCSI KOHCYJIbTATUBHBIC 3aHATHS, TIO3BOJISIOIINE
CTYZICHTaM C OTPaHUYEHHBIMU BO3MOXKHOCTSMH a/JalITUPOBATHCS K ydeOHOMY ITpoILEcCy.

B mpomecce BeneHus ydeOHOH AMCHUILUIMHBI TPOQECcCOPCKO-TIPENOAaBATEIHCKOMY
COCTaBy PEKOMEHAYETCS MCII0JIb30BaHUE COLMATIbHO-aKTHUBHBIX U PEQIECKCUBHBIX METO/I0B
O0y4eHHUsl, TEXHOJOTMH COLUOKYJIbTYPHOW peadWIUTAlMU C ILEJIbI0 OKa3aHHUsS IOMOIIU
00y4aroIyUMCsl ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/J0OPOBbS B YCTAHOBJICHUU IOJHOLIEHHBIX
MEXKJIMYHOCTHBIX ~ OTHOIICHWA C JAPYrUMH  OOYYaloIUXCs, CO3MaHUU  KOM(pOPTHOTO
IICUXOJIOTHYECKOr0 KJIMMaTa B y4eOHOMH rpymie.

OcCoOEeHHOCTH TTPOBEACHUS TEKYIIEH U MPOMEKYTOUHON aTTECTAIUH 110 AUCHUTUINHE /s
00y4aroImuxcsi ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMH 3/J0POBbSl YCTAQHABJIMBAIOTCS C Yy4YETOM
MHAMBUAYAJIbHBIX NICUX0(PHU3NUECKHX 0cOOeHHOCTEHN (YCTHO, MMCHbMEHHO Ha Oymare, MiCbMEHHO
Ha KOMIbloTepe, B Gopme TecTupoBaHus U apyroe). Ilpu HeoOXoaMMOCTH IMperocTaBiIsIeTcs
JIOTIOTHUTEILHOE BPEMsI /1711 IOJATOTOBKM OTBETA HA 3a4€TE WJIM SK3aMEHE.

ABTOp padoyeii mnporpaMmsbl JAUCHUIVIMHBI. ['amumoBa Haumna
Xwu3pueBHa, K.0.H.,/I0IICHT



AHHOTALMSI PABOYE TPOTPAMMBI JUCIATIIAHBI (MOIYJIST)
51.0.08.10 <sMUKPOBHOJIOT'MSI C OCHOBAMHY BUPYCOJIOT MH»

1. eab ocBOeHUSI AUCHMIUIMHBI (MOXYJIS) O3HAKOMJICHHE CTYJIECHTOB C
O0nopa3HooOpa3ueM M BaXHEHIIMMHU CBOMCTBAMH MHKPOOPTaHM3MOB, HX pOJIbI0 B Omocdepe,
XO3UCTBEHHOM JIEATEILHOCTH ¥ MH(PEKIIMOHHON MATOJIOTHH YEJIOBEKa, )KUBOTHBIX U PACTCHHH,
UMETh TMPEACTABICHUE O CHCHU(PUIHOCTH OaKTePHATbHON KJIETKH, CHOCOOHOCTH &
CYIIIECTBOBAHUS B SKCTPEMAJILHBIX YCIOBUAX, H3yUYE€HUE BIMSHUS BHEITHUX (DaKTOPOB Cpeibl Ha
MUKPOOPTaHU3MBI, B3aMOOTHOIICHHS WX MEXIy CO0O0#, a TakKe OCHOBHBIC BHPYCHBIE
3a001eBaHUs PaCTCHUH, )KUBOTHBIX M YEJIOBEKA.

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMMbl

Jucuummuza b1.0.08.10 «MukpoOuosnorust ¢ OCHOBaMU BUPYCOJIOTMM» OTHOCHUTCS K
obsi3arenpHOi yacTu [IpeamerHo-merommyeckuit  moaynab "IIpoduns 2" ydeOHOro rmiana
(ocHOBHOI mpodeccrHoHaNbHONW 00pa30BaTeNbHON MPOrpaMMbl) (HOPMHUPYEMON YYaCTHUKAMU
o0pa3oBaTeNbHbIX OTHOIICHUN 00pa30BaTEeNbHOM MPOrpaMMbl MOJATOTOBKM OakalaBpOB IO
Hanpasienuio 44.03.05 Ilenarorndeckoe oopazoBanue (¢ ABYMs MPOQPHUIISIMH ITOATOTOBKH).

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS JUCHUIIIMHBI(MOYJIs1):

YHuBepcanpHble kKoMmneTeHuu: Y K-1 Crnocoben OCYILIECTBIIATh IIOUCK,
KPUTHYECKHH aHaJu3 M CHHTE3 WMH(OpMaIuy, MPUMEHSTh CHCTEMHBIH IMOJIXOJ IS pelIeHUs
IOCTaBJICHHEIX 3a/a4;

[Ipodeccuonanpubie komnerennun: [1K-1 CriocobeH ocBauBaTh U HCIOIL30BATh
TEOPETUYCCKHE 3HAHUS M TPAKTHUYECKHE YMCHHSI W HABBIKM B TPEIMETHOW OOJIACTH TIpU
pemeHnu npodeccruoHanbHbIX 3a1a4, [1K-3 CnocobGeHn  ¢opMUpoBaTh  Pa3BUBAIOIIYIO
00pa3oBaTeNbHYI0 Cpeay HJsi JOCTHXKCHHS JIMYHOCTHBIX, MPEAMETHBIX W MeETalpeaMETHBIX
pe3yNbTaTOB O0YYEHHS CPEACTBAMHU MPETOaBAEMBIX YIEOHBIX MTPEAMETOB.

4. O0mwasi TPyA0EMKOCTb JMCHMIIMHBI (MOIYJs) COCTaBJIsieT 3 3a4yeTHbIE
equHunb (108 u).

5. Cemectp: 3

6. OcHoBHbBIE pa3iesbl IMCHUILTHHBI (MOTYJINA):

1. Tlpeamer u MeTObI MUKPOOHOIOTUU

2. CrpyKkTypHas OpraHu3amus NPOKapHUOTHYECKON KIETKH
3. .Poct u pasmHOXeHue OakrTepuit

4. CucremaTHKa MUKPOOPraHU3MOB

5. Metaboau3m NpokapuoT

6. DKOJOTHsI MUKPOOPTaHU3MOB.

7. Tenerunka 6akTepuil.

8. OCHOBBI BUPYCOJIOTHH.

7. ®opMBbI TeKylLero KOHTPOJIS YCIeBAeMOCTH M NPOMEXKYTOYHON aTTecTAlMu:
3a4eT C OLEHKOU

8. ABTop: I'amunoBa H.X., k.0.H., TOIIEHT



